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PATHOLETTE 
MICROSCOPE 


jor teaching and 
routine work 


A revolutionary 
design with many 
advantages 


C.BAKER INSTRUMENTS LTD. METRON WORKS - PURLEY WAY 
CROYDON - SURREY CROYDON 3845-8 
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‘SPEEDIVAC 
VACUUM GAUGES 


Removable magneticover 
heads to be baked to c. 


_ Low sensitivity to contamina-— 


to 10° 

WITH GLASS OR | 
METAL HEADS 
Portable 
mains operated u 
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Gauge heads interchange- 
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CRAWLEY 
Crawitey 1500 


SUSSEX 


EnGt and 


EDWARDS HIGH VACUUM LTD Berd 
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THE CHATTOCK FRY TILTING MANOMETER 


Members of the Scientific Instrument Manufacturers’ Association 


measures pressure 
differences as small as 
0:00065 in. of water 


The Chattock-Fry Tilting Manometer is a 
high-sensitivity instrument for measuring pres- 
sure differences as small as 0.00065 in. (0.0165 
mm.) of water. Essentially the instrument is a 
null reading type U-tube provided with special 
means of observing the change in level. It has 
the useful range of 0.65 in. (16.51 mm.) water 


gauge. 


C. F. CASELLA & CO. LTD. 


Regent House, Fitzroy Square, London, W.1 
Telephone : Euston 3944 


f Great Britain and th ritish Scientfi nstrument Research Association 
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1.5 to 97°, O-18; up to 4.0%, O-17 
GAS and LABELLED COMPOUNDS 
Based on the research of the 
Isotope Department, Weizmann Institute of Science 


Sold by: YEDA Research and Development Co. Led. 
REHOVOTH, ISRAEL 


with no problems of size or binding 
"ab 


Request tull details of simple. efficient Contoura 
CONTOURA with its translucent air- = 
cushion for making perfect copies of 


bound pages CONTOURA PHOTOCOPYING Lta 
Cromwell Road, London, S.W.? KNightsbridge 856 


DISPLAY OF 


MSE CENTRIFUGES 


and LABORATORY 
EQUIPMENT 


MSE cordially invite you to visit a special 
display of the COMPLETE RANGE of 
MSE CENTRIFUGES and OTHER 
LABORATORY EQUIPMENT to be 
held in the MSE OFFICES, & 2 
SPENSER STREET, LONDON, S.W.! 
(off Victoria Street, opposite Army & 
Navy Stores nearest Underground 
Station, Victoria or St. James’s Park). 
Monday 19th June—Friday 23rd June, 196! 
10 a.m. to 5 p.m. (7.30 p.m. on Wed. June) 
Light Refreshments. 

MSE representatives wi!l be pleased to demonstrate and onswer 
queries. 

Measuring and Scientific Equipment Ltd. 
Spenser Street, London, S.W.| Victoria 5426 
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Clean area precision assembly Clean area BS D equipment manufacture 


Wurenlingen - Switzerland 
Karlsruhe - W. Germany 
D.1.D.0. Harwell 
P.L.U.T.O. Harwell 
D.M.T.R. - Dounreay 
W.T.R. - U.S.A. 

A.G.R. - Windscale 


Plessey Nucleonics Limited is engaged, exclusively, in the 
design and manufacture of nuclear equipment and instru- 
mentation: this includes BSD and flux scanning systems 
for reactors, radiation detectors of all types, and instru- 
ments for process control, health and defence. 
The production of so much that is complementary in 
nuclear instrumentation has established an accumulation 
of scientific skills which is quite unique in the world of 
nucleonics. These techniques and knowledge are now Calder A - Cumberland 
offered for the development of new projects. Calder B - Cumberland 
Plessey nuclear instrumentation has gained world wide Chapelcross A - Dumfriesshire 
acceptance The Company's BSD equipment has, for Chapelcross B - Dumfriesshire 
example, been chosen for every one of the reactors Bradwell - Essex 
listed here. Marcoule - France 

Hinkley Point - Somerset 

Latina - Italy 

Trawsfynydd - N. Wales 


WEEDON ROAD, NORTHAMPTON Telephone: NORTHAMPTON 4966 


Overseas Selling Organisation Plessey international! Limited, tiford, Essex Telephone: tiford 3040 
PNL102,B 
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STANTON 


STANTON 


now introduce 


ONSTANT 
LOAD 


into the design of their UNIMATIC single pan 
balance. After exhaustive experimen's and tests 
they are now able to offer the balance bascd upon the 
principle of weighing by substitution as an alter- 
native to the already well established equal arm 
“Ultramatic” balance. The new Model avoids 
errors due to inequality of lever arms and slight 
variations in sensitivity due to major changes in load. 
The Stanton synthetic sgpphire knives and planes 
give longer life and the grouped controls at bench 
level simplify operation. 


THE BEAM is pressure die-cast of a special alloy in 
H section and it is buoyancy corrected and stress 
relieved. 

THE ARRESTMENT is jewelled, and based on 
cone, vee and plane principle and operated by a 
large diameter cam which results in safe beam 
release without the addition of further mechanical 
devices or safeguards. 

WEIGHT LOADING is to 200 g. and incorporates 
a taring device to 100 g. with a net range of 100 g. 
after taring. 

CONTROLS are grouped conveniently at bench 
level allowing even unskilled persons to acquire 
speed of weighing easily and quickly. 


e FAST «STURDY 
e SAFE « SIMPLE 


Send for this informative leaflet 
STANTON INSTRUMENTS LTD. 
119 Oxford Street, London, W.1 

Tel.: GERrard 7533 
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GREASELESS STOPCOCK 


(Improved Pattern Patent 26076) 


No Greases 

* No Metals 

*% No Metal-Glass-Seals 
% Introduces No Impurities 


Details on request from sole manufacturers 


Chemically Inert 
%* High Vacuum 
% Positive Pressure 


¥* All Parts Interchangeable 

% Capillary and all bores 1—4 mm. 

x Temperature Range 60°-600° F. 

% Control ensures complete on/off 
or controlled leakrate 


G. SPRINGHAM & CO., LTD. 


Harlow New Town, Essex 


“The Stopcock People’ 


Telephone: 
Harlow 24108 


BY THE THERMAL CONDUCTIVITY METHOD 
@ Hot Wire Filaments in Matched Pairs 

(Available from stock) 
@ On-Stream Detector Cells 


@ Chromatography Detector Cells 
For '4"' Columns and Capillary Columns 


@ Temperature Regulated Cells to 300°C + 
@ Portable Analyzers (Gas Masters) 


@ Panel Instruments 
Indicate — Record —Control 


ACHEMA 
Exhibition June 9-17, 1961 
Halle 7A 


Stend 02 london, S.W. 7 


United Kingdom Distributor: 
Shandon Scientific Company Ltd. 
6 Cromwell Place 


GAS ANALYSIS 


INSTRUMENTS 


@ Gas Blender 


(Automatically mixes forming gas and other binaries 


e@ Explosion-Proof Units 


BY THE GAS DENSITY METHOD 
@ Detector Cells 


— No Calibration 
Required 

—Linear Across Broad 
Ranges 

.—Less than 1% Error 


— Nitrogen Eluting Gas 


—Non-destructive to 
Sample 


Benelux Distributor: 

N. V. Balansen-en Gewichtenfabriek 
Julian H. Becker 

Crommeliniaan 77 

Delft, Holland 


GOW-MAC instRUMENT COMPANY 


100 KINGS ROAD, MADISON, N. J., U.S.A 


CABLE ADDRESS JIMAC, MADISON, N.J 


GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 
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links in the nucleic acic 


for the most precise experimental procedure or manufacturing process. 
denosine 5 is priced at $8.50/5 Gm. Other 


BOcMEMICALS RADIOCHEMICALS * 
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SOUTHERN 


Analytical 


‘ 


A growing range of instrument- 
ation for the Analytical and Contre! 
Chemist. 

Pulse Polarograph, Cathod Ra 
Polarograph, Manual Polarograph, 
Dissolved Jxygen Meter, H) dio- 
gen Generator, Nilox Gas Scrubber, 
Potentiostat for studies at controlled 
anode or cathod pote ntial, static 
and flow turbidimeter and absorp- 
frometer, phthalic anhydride 


absorptiometer. 


V 


INSTRUMENTS 


WITH THE USER IN MIND 


Southern Analytical Ltd 


4 ify RREY. Tel 4 
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automation 
im 
photographic 


recording 
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The Shackman Autocamera is a recording 
instrument designed to cover a wide field in 
industrial and scientific work where the automatic 
production of micro-tilms is required. It is a 
precision instrument suitable for all purposes where 
long periods of visual observation and manual 
recording are impracticable, such as Oscilloscope 
Recording, Process Timing. Photomicrography 

and Instrument Recording. It can be fully 
iutomatic in its operation, requiring only a short 
single electrical impulse to operate the shutter and 
transport the film. A full range of accessories is 
i:vailable including control units and intervalometers 
The Autocamera is adaptable also for industrial 
photography, stereoscopy, document copying 

and many other special applications 


Full information can be obtained from 
PD. Shackman & Sons, 

Chesham, Bucks. 

Tel: Chesham 8109 and 8690 
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100-CHANNEL PULSE HEIGHT ANALYZER 


AICKSORTER 


Manufactured by Computing Devices of Canado, Limited, from specifications prepared by Atomic Energy of Canada, Limited 


88% TRANSISTORIZED 
B Printed Circuitry 
Low Maintenance —High Reliability 
® Low Power Consumption—120 Watts 


® No Ventilation or Cooling Problems 


VERSATILE DATA PRESENTATION 


8 Oscilloscope Display 


@ Binary Manual count readout allows the count on any 
channel to be displayed in digital form. 


@ Magnetic Core Memory —65,535 counts can be stored 
per channel 


® Permanent Count Storage—sixteen magnetic cores for 
each of the 100 channels. 


® Highly Versatile—can be modified to aé¢commodct: 
most applications which require additional features. 
“Kicksorter” is designed to spat 
various amplitudes and shapes 
o amplitude into 100 char 
record of the counted pulses in a 
core memory. This computer, with its 
core memory and versatile data display 
le to observe the pulse 
it accumulates or after it 


its wide use In gamma spectros- 

“kicksorter” has many applications in 

rch, neutren time-of-flight studies, 

radioactive fallout studies, shielding studies, oi] 

well and uranium logging, neutron activatior 

inalyses, measuring of radioactivity in humans 
and othe ra as 

The analyzer is designed so that informati 

accumulated may be displayed or read out in va! 

ious ways. Data may be observed on the oscil 

scope, or information already accumulated in the 


Th n cuvtomat ntovu!t can be obtainec by odd 
e convenience and speed of cutomatic pr ° € e y 3 memory core may he disy laved on the scree 
a Decimal Scaler, ao Print Control Unit, and an Electric Printer as accessories, 
shown with the Kicksorter. Provision is also mode in the circuitry for the plotted on a strip chart recorder, or printed ou 
| 


oddition of o Pen Recorder for more accurate analog output. in decimal form on an automatic printer. 


For additional inf 


Sales Representative for Great Britain 
ends nternational NUCLEAR ENTERPRISES (G.8.) LTD. 
THE BENDIX C ORATION BANKHEAD MEDWAY, SIGHTHILL 
yng 
New York 17, N.Y., USA EDINBURGH 11, SCOTLAND 


Coble Address Bendinint 
SALES AND SERVICE AVAILABLE THROUGHOUT THE WORLD 
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A substantial and well-deserved REWARD has accrued to the above 
Company Director for his heroic, dogged, rugged — nay, sensible — 
decision to obtain from ASSOCIATED LEAD wt all his 
firms supplies of LEAD, TIN, ANTIMONY and their alloys ; 99.999°, PURE 
LEAD, TIN & ANTIMONY ; SOLDERS ; INCLUDING SOLID AND CORED SOLDER 
WIRE; ANTIFRICTION MATERIALS; ANTIMONIAL LEAD; CABLE ALLOYS; 
LEAD SHEET & PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. 


He now moves in an aura of profit and prestige. 


Th ment issued for and on bhehais 

ASSOCIATED LEAD MANUFACTURERS LIMITED 

CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 
Export enquir f ‘ if Les Manufact Fxport Co. Ltd Clements House, 14 Gresham Street, Londor E.C.2 
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This is the SP.700 Spectrophotometer. One 
of the most advanced aralytical instruments 
of its kind. Precise—versatile—reliable made 
UNICAM for analysis through a spectral range of 

Ultraviolet, Visible and Near Infrared. The 
SP.700 records a detail of the composition of 
unknown mixtures—detects minute traces of 
the most elusive elements—completes in minutes 
a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industriai Laboratories of the 
world. Made by Unicam Instruments Ltd., 


Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 
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UNICAM INSTRUMENTS LIMITED ARBURY WORKS - CAMBRIDGE 
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crobiological reagents 


THE ONLY COMPLETE LINE OFFERED IN U.K. 


Culture Media Peptones Requirements of the Bacteriologist, Bio- 
chemist, Biologist, Pathologist and Pharma- 


obiolovicc Hydrolysates 
Microbiological . . cologist can be met very quickly either from 


Assay Media Amino Acids our extensive stocks, or in the case of certain 


Tissue Culture Media po specialised products, within a few days. 
Sorol R Please send for the latest technical information. 
Serological Reagents 
Antisera 
complete 
Diagnostic Reagents udicators laboratory 


Sensitivity Disks arbohydrates service 
Unmidisks Biochemicals 


BAIRD & TATLOCK (LONDON) LIMITED, CHADWELL HEATH, ESSEX, ENGLAND. 


Branch n London, Manchester and Glasgow. 


TAS/DO.11 


Ultra-Violet « Infra-Red Sampling Instruments 


ULTRA-VIOLET ABSORPTION CELLS INFRA-RED ABSORPTION CELLS 
VARIABLE path-length cells for liquids VARIABLE path-length cells tor liquids 
FIXED path-length cells for liquids FIXED path-length demountable and 
sealed cells for liquids 

KBR EVACUABLE DIE MICROCELLS for liquids 


tor making 13, 15 and 16 mm. Discs GAS cells in pyrex and metal 


HYDRAULIC 30-TON PRESS HIGH-SPEED VIBRATION MILL 
especially designed for KBr Disc indispensable for KBr 
Technique Disc Technique 


Rotating Electrode (Solution available for 230 volt 50-cycle 
Excitation) S.ark Unit and 110-volt 60-cvcle mains 


ROCK-SALT POLISHING KIT 


RIIC Sampling Instruments are marketed by the leading spectrometer 


manufacturers of the world Descriptive literature on application 


RESEARCH & INDUSTRIAL INSTRUMENTS CO 


116 Lordship Lane, London, §.E.22. Telephone: Forest Hill 2281 /? 
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TAXATION OF SCIENTIFIC BODIES 


House of Lords on November 


of the last 


N the debate in the 
19, 1960, from 
the Advisory Lord 
Adrian directed attention to the position of screntific 
societies the Valuation 
Bill considered by Phe 


independent scientific societies in Britain, he pointed 


which arose out re port 


Council on Seientifie Poly, 


as affected by Rating and 


now being Parliament 


oul, are a very important the organization 


in both 


part of 


and applied 


pure 
the 


lence, as by 


for fosterimyg progress 


Their contribution to encouragement 


the work of 
has 


society 


of particular branches of s¢ 
t hie 


others, 


gical Society, 
the 


encourage 


the Chemical Soctety or CGeologi 


while like Roval 


the British 


been 


and \ssociation, renee in 


general. They are a main forum for the exchange of 


ideas, and in retreating durig the past decade from 
the idea of a Science Centre. so stoutly « harmmpirone by 
Robert the has 
on them a large share of the responsibility for prov id 


and 


Even 


Sir Robinson. Ciovernment thrown 


ing screntitic technical libraries service for the 


country to-dav, Government action 


arcely begun to 
Nor is this all 


vehicles for original 


bricks he ib} 
Public 


knowledge 


ation of periodicals as 


has become imereas 
ingly onerous, partly thro ih the expanding scale of 
work. and partly through mounting costs 


The Nuffield Fo inda 


screntifie 
of printing, paper and postage. 
ady made 


the possibility of alternative methods of publicat 


tion has alr some tentative maquuiries 
ron 
t hie 
strained to the 


Nor. 


forgotten 


and distribution; but. in the meantime, many of 


scientific and other learned societies are 
on the task of publication 


should it be 


representa 


utmost carrying 
Adrian 


such societies 
bodies that 


iis Lord also noted. 


that also become the 
led the 
advice, and membership of whi h gives status to the 
individual In this 


scientists 


have 


tive ean be ca on by State for 


connexion alone. their value in 


bringing together is important, and they 


have even greater direct value in prov ling incentives 
and guidance to young men 

Prof. C. F. A 
jetter in The Times to another aspect 


which the 


services of scientific men 


Pantin has directed attention in a 
He emphasizes 
the 


advisory 


the extent to (jovernment draws on 


and women on 
kinds im guiding 


this 


of various 
the 


cee 


boards and coninittees 
the effort of 
service 
ability to serve efficiently depends directly on 
the which 


voluntary subscriptions 


nation For vreat 


they rarely ri reward of anv kind. and 
their 
the 


maintain by 


they 
Their 
efficrenes depends not merely on the maintenance 


that 


existence oft learned ICs 


their 


of publication but even more on personal 


murse by which we all keep in touch with rapid 


lise 


advance of knowledge, and which Adrian 


Lord 
himself emphasized 


Lord 


eenvury 


that for more than a 


Adrian pointed out 


the societies of Britain have been 


the 


screntifie 


assisted by the State in provision of buildings 


for some of therm. by exemption from = rates, and 


for publications It was a 
The 
kept their freedom and independence 
from the Sta 


much greater responsibility that both the rapid 


recently by grants 


thoroughly British arrangement societies have 
and the help 


they te enables them to shoulder 


the 


advance ot 


receive 
science and the national interest demand 
Phere has been no serious complaint about the way the 
been working recently, or about 
the 
the 
finances through the Rating and Valuation Bill with 
which Lord 


The effeet of the srroposals of the Bill, un ac cordance 
} 


arrangement has 
the goodwill of 


SOcTeT LES It is 


Covernment towards scientific 


danger which threatens their 


Adrian was concerned 


with a recommendation of the Pritchard Committee. 
would be that societies which are now exempt would 
required to pay half the full 
fo shoulder these 
the 


oblived to réise their subscriptions and 


in future be rateable 


value of their Premises new 


burdens without any increased help. scremtific 


societies will be 
eut down their expenses; for example. by reducing 
the size of their periodicals and curtailing the number 
There well be 


and reduction in 


of meetings they arrange ray room 


for more careful scrutiny sore 


the 


for that to take place on the initiative of a scientific 


number of pwApers published ; but it Is One matter 


forced 
No 
the 


but . as 


society itself, and quite another when it is 


on the society by financial stringency alone 


doubt the 
erisis, even uf 
Lord Adrian 


dealing with 


major national societies will survive 
; 


the 


sper ialized branches of scrence 


some of them are 


observed, some of ratier bodies 
highly 
may be faced with extinction if the recommendations 
of the 
countervailin 

When 
clue 


seriously 


Pritchard Report are adopted and there is no 
assistance from the State 


Lord 


‘ onsick ration 


Adrian made 
before 


the vreat 


this powert il ploa for 


action is taken to reduce 
Britain 
Lord 
responded by 
the 


Chancellor of 


scientific asset Creat 


the independent scientific societies, 
the Minister for 
Lord Adrian could 
either him or the 
position, 
the 
agreed the 
the Minister of 
Mr. H. Brooke. 


this when 


has 
Hailsham, Science, 
Societe 
the 
already 
Lord 
Adrian 


asking if 
to mform 
Eexche quer on the exact which is 
Government 


of Lord 
and 


under consideration by 
Hailsham 


remarks, 


as to force 


but Housing Local 
made no 


the 


(,overnment, specifi 


reference to aspect moving second 


LF 

_ 
| 
at 
3 
J; 
a 
me 
an, 
3 
a 
aap re 
ae 
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Bill in the 
He merely explained that the Govern 


rewling of the House of Commons on 


November 30 


ment had decided to follow the Pritchard Comunuittee s 


recommendation and repeal the total exemption from 
rates given by the Scientific Societies Act of 1843 to 

ntifie and other societies, the definition having 
proved too difficult to apply in practice Instead, 


inder the Bill, practically every now 
1843 Act would in future 
jualify automatically for 50 per cent de-rating, and 


the local authority would have 


organization 


obtamimg benefit under the 


discretion to give up to 


complete exemption if it thought fit 

Although it was not mentioned in the debate, a 
small deputation from the Parliamentary and 
Scientific Committee had already discussed the 
matter with the Minister on July 27 Then, after 


the sill to 


meeting of the Rating Sub-Conunuittee, it 


the presentation of Parliament, at a 
was agreed 
to take steps to secure certain amendments during 
sill through 


clear that 


Parliament. First 


the heredita- 


the passage of the 
it was proposed to make it 
ments to be given mandatory 50 per cent rating reliet 
clause 8 (1 vill include all 
properly established for scientific purposes as 


Secondly, it 


hereditaments 
well 
proposed 


as charitable purposes 


that the power given to rating authorities in sub 
this clause & to reduce or the 


ection 4) of remit 


payrnernt of rates chargeable in respect of heredita 


established 


science, should be 


ments, and including hereditaments not 


concerned with 
transferred to the Minister of 


so that there 


for profit and 
Housing and Local 
(sovernment should be central decision. 

On the first amendment, it might be observed that 
scientists mav well feel that there is a certain lack of 
dignity if relief in this matter is made to depend on 
charity and not on the nature of the scientific society 
itself be difficulties, as Lord Hailsham 
suggested; but the need is a national one and deserves 
whether the 
point of view of the scientist or of the nation. On 


There may 


s certain dignity of treatment from 


the second. because the matter is a national one, it is 
neither just nor appropriate to place on local authori- 


ties the financial obligation to meet charges which 
the 


from the matter of uniformity im policy which central 


properly belong to whole nation, quite apart 


clecision should secure 
When 


(C‘ommittee in 


Standing 
February 


‘ lu considered in 
the House oft 
14*, the position of the scientific and learned societies 


vas pressed by Mr. D. Wade and Mr. J. T. Price 


but the Minister maintained that national importance 


this 


Commons on 


by itself ought not to be taken as entitling a body to 
This, of course, sper ific ally rejects 
Lord 


Pantin in spite of the fact that Mr. Brooke 


relief from rates 
the argument advanced by Adrian as well as 
by Prof 
himself agreed that it would be a grave loss to the 
nation if some of the societies im question ceased to 
exist There was in fact some general support for 
the view that since the societies in question are mostly 


Official Report 
Ninth Sitting 


HM 


* Parliamentary Debates House of Commons 
Standing Committee D. Rating and Valuation Bill 
Puesday, February, 1961 Columns 409-456. (London 
Stationery Office, 1961.) net 
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bodies of national character, there is mo cogent reason 
why any special finan ial assistance they received 
Mr Mitchison 


the (rovernment 


should come from the local rat 
had urged on 
should accept the full re-rating of these societies, 


-payers 
February 9 that 
and that the consequent burden should be met in 
full by the Government as a Government concerned 
with science and the high reputation ol the country 
matters. 

Because of the form and content of the Bill and 


the ordinary rules of procedure, amendments requir 


these 


ing the Government to give full rating relief could 
only be proposed by the Government itself This 
undoubtedly appears to be the most dignified pro 
cedure: but. while declining to give a pledge that 
whatever body had received exemption from rates 
hitherto should entitled to turn to the 
Kxchequer for re-imbursement of any rates it might 
have to pay, Mr. Brooke nevertheless stated that the 
Treasury would be ready and willing to look at the 


now be 


publication grants which it makes, in particular to 
the Royal Society, and to consider the position which 
has arisen. The problem, he said, cannot be solved 
by legislation; he had been in touch with both the 
Minister for Science and with the Chancellor of the 
Exchequer and had their assurance that at the time 
effects on the eould be 
assessed in the light of the they 
would be fully prepared to meet representatives of 


the societies for a full exammation of those effects 


when the learned societies 


new revaluation 


on the finances of the societies. 

Mr. Brooke maintained that the question is what 
their financial position will be when the Bill becomes 
an Act and when the new valuations have been made, 
and that there will be ample time for these converse 
tions. The societies would not begin to pay rates 
until April 1964, and then on 10 per cent of their 
rateable value; but we should know some time im 
1962 what the actual liabilities for rates of the socie 
ties will be. For this reason, he recommended the 
Committee not to accept the amendments, but that 
the Government should be held to the assurance he 
had given. 

During the third reading of the Bill on May 10. 
Mr. Brooke stated that a deputation from the Roval 
Society and the British Academy, acting on behalf of 
the Minister 
the 


the national learned societies. had met 
the 
Treasury, and that it was generally considered that 
the needs of such societies should be dealt 
side the framework of the Bill. A joimt review of the 
needs of learned societies of national importance Is 
to be undertaken after the Bill becomes law. 

There are thus hopes of a satisfactory settlement 


for Science and Financial Secretary of 


with out 


societies and of the 


mutual 


which meets the needs of the 


nation on terms conducive to dignity and 


respect. None the less, there is no justification for any 


relaxation by scientists over the next few years; 


they must continue to emphasize the place and fune 
tion of the scientific society, and its value not simply 
to the advancement of science but also in the service 


of the Government and nation 
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A SURVEY OF ORIENTAL GRASSES 


The Grasses of Burma, Ceylon, India and Pakistan 
(excluding Bambuseae) 

By Dr. N. L. Bor. (International Series of Mono 

graphs on Pure and Applied Biology 

Botany, Vol. 1.) Pp. xviii-+767. (London 

New York: Pergamon Press, 1960.) 160s. net. 
TOTHING gives greater pleasure than to welcome 

N; comprehensive work based on dedicated study 


The author of this book 


Division : 
and 


a recognized authority 

gan his work on the Gramineae more than thirty 
years ago, and it deals with the both wild 
and introduced, of 243 genera of this important family 
Presented 


the 


Species, 


which oceur in the sub-contment of India 


practical dbook, it 


! nly as a SUPpasses 
auth 

The general part of the text 
account of the morphology of the grass plant p>} 


j 


or’s modest claim 

gives an excellent 
deals with dispersal methods, uses of grasses 
Unfortu 
, not all these unusual observations are indexed 


enumerates certain obnoxious ones. 


Phe systematic part of the text (pp. 61-681) presents 
the genera and species grouped in three tribes of 
Panicoideae aml thirty Pooideae Critics 
of the alphabetical ReqUueNncE should read carefully 
the and mind the 
problems implied, as well as exemplified, in the concise, 
but and phylogeny 
pp. know the 
precise date of publication; this was December 
14, 1960. The eighty line-blocks, though 
in style and quality, are of particular interest in 
showing a comparison of the work of the ten artists 
Not mentioned in the book, they are: Mr. G. 
\tkinson, Dr. Bor (Figs. 3, 4 and 70), Miss L. Ripley, 
Miss S. Ross-Craig, Mr. J. Shaw, Miss M. Smith 
(Figs. 31 and 77), Miss E. M. Stones, Mrs. O. Tate. 
Mr. P. Taylor and Mr. W. E. Trevithick). The 
bibliography including 600 items : 
the 89 works by Dr. Bor testify to his preparatory 
The index lists about 4.800 entities, but 
onuts all varieties. The author acknowledges his 
indebtedness to J. D. Snowden in the 
Sorghum, and Dr. A. Melderis has given assistance 
in the Triticeae. 

The magnitude of Dr 
gauged from the number of 
mvolved : the 243 genera include 1,250 ( 
but the index shows that he has also placed some 
Ninety-seven of the genera 

60 per cent have less than 


of 


reasons piven On p 77. bear 


covent, section on 


61-76). 


taxonomy 


Taxonomists will wish to 


uneven 


is good, almost 


industry. 


yenus 


Bor’s achievement can be 
taxonomic 


5) species, 


entities 


3,500 specific synonyms. 

are monotypic in the area ; 
three species (high proportions, even for Gramineae, 
perhaps because of introductions) ; thirty-two have 
more than ten. The author gives full synonymy for 
the genera, he has checked all references, examined 
almost all the type specimens (but does not indicate 
which) and gives caryological data. The taxonomy 
is commendably explicit, with full notes covering 
difficult cases ; but one regrets the author's caution, 
as so few will reach a better position than he to 
decide some of the issues he leaves *‘to later research’. 
Need he have deliberately placed the same nine 
species in both Erianthus As to 
the nomenclature, the author's deep concern with 
the plants themselves seems to have made him 
impatient of some of the niceties of the International 
Code. The inclusion of the same new variety in 
both {ndropogon polyptychus and Dichanthium 
polyptychus makes it invalid (vide Article 33), like 


and Saccharum ? 
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the new combination similarly duplicated on pp. 151 
and 212 The text is unmarred by typographical 
errors, but users may add /schnochloa, 
and Themeda to the list of Andropogoneae onp su 
lt Bor has completed a study of noble proport 1OTLS 
whic h will become relied on for Asiatic 
Hite heoe k's invaluable manial for the North 
the keys 
des riptions being less of a handicap for grasses 
where Signifi 


cant 


Sorghastrum 


UTARRECS AS 
Ameri 


can: make it more useful, the lack of 


kevs so often use technical characters 
scientifically and superlatively well written 
the book shows a beautiful balanee of original and 
derived information; at every opening one observes 
the author's practical know ledge of the UTUSsOSs of 
India and his familiarity with the academic sources 
This fitting addition to the literature is especially 
weleome at the present stage in the development of 
agriculture in Asia. What a pity the high price will 
tend to restrict ownership of the book to institution 


JoHN Lewis 


VIRUSES IN DISEASES OF 
CHILDREN 


Viral Infections of Infancy and Childhood 

A Symposium of the Seetion on Microbiology, The 
New York Academv of Medicine. Kdited by Prof. 
Harry M. Rose. Pp. xi }-244. (New York: Hoeber 
Harper, 1960.) 8 dollars. 


FURHIS beautifully produced symposium provides 
a concise account of recently acquired knowledge 


The ap 


and current concepts in its chosen field 


proach is epidemiological, with the accent on labora 


tory aspects. 
The first 
on the infeetivity of 


two chapters summarize recent work 
extracted 


Virtus- 


ribénucleic acids 
from poliovirus (H. FE. Alexander) and from 
infected (J. S. Colter)—excellent accounts, 
though of questionable relevance to many readers 
of this book. About half the 232 of text 
are devoted to enteroviruses, opening with chapters 
on coxsackie infections (H. L. Hodes) and virus 
myocarditis (S. van Creveld). The latter chapter 
gives a particularly useful review and an account 
of the outbreak of Coxsackie myocarditis of the 
Amsterdam in 1955. This dangerous 
disease is a threat to infants in the 
maternity units, and van Creveld 
active immunization of 


cells 


pages 


newborn in 
nurseries of 
the 
pregnant 


suggests 
possibility of 
women or gamrma-globulin prophylaxis for infants 
born during epidemies of ‘summer grippe’. The 
general properties of ECHO viruses are described 
by J. L. Melnick, and A. B. Sabin presents a particu 
larly well-arranged review of the role of ECHO 
viruses in human disease. Fever, meningitis, and 
sometimes skin rash have been prominent features 
of various outbreaks, but associations with such 
other symptoms as diarrhoea and respiratory illness 
also appear to be significant. D. A. J. Tyrrell 
and his colleagues their investigations 
on the outbreak of meningitis and skin rash in 
England in 1956, caused by type 9 ECHO virus, 
which resembles a Coxsackie group A virus in its 
virulence for suckling mice. Long-term observations 
of enterovirus infections among children in a Wash 
ington orphanage are summarized by L. Rosen and 
Dalldorf discusses the increasingly recog 


deseribe 


associates. 
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d role oft other than 


enteroy ruses poliovirus 


piratory infections are imtroduced with a 


and controversial exposition of hie 
prneiples of influenza vaccination by F.M. Davenport 
and V. Henn discussed further by 
J ( Curnen account by A 


Isaacs of 


sy, 
Phere 


interteron, 


a subject 
follows an 
offers alternative 


which an 


method of approach io control of infections 
kK. M 


review ot me 


virus 


Chanock and his associates useful 


vive a 


discovered respiratory agents, 


oundin a note of caution m relation to 


proper 


tation of associations of these viruses with 


Adenovu 


Rowe 


rpre 


Ase ies are surveved briefly by 


who also ives an excellent account 


gland virus and related infections of 


als Recent 


salivary 


adivances in varicella and measles 


ewed by S. L. Katz and his colleagues 


book will be of particular interest to medical 


rey 
Phi 
ts who 


clinical pathologists and clinicians 
children 


ir concerned’ with mmfectious diseases 


FACTS ABOUT INDUSTRIAL 
GROWTH 


Patterns of Industrial Growth, 
tistical Office of the 


Social 


1938-58 

United Nations, Department 
Keonom ard \fftairs 472 

New York United Nations London HM 


Sta 
Vill 


Gel 


Nations 
preture of 
the 
COUNTries 
still 
dlevree of 


1948, 


onery 


statistical 
a hero 


staff of the United 


attempt to presen a 


yrowth "my twenty ve iree 
the 


stiib-comt iment 


irs in 


many of the tables are 


iment or more 
fold 
Data 
1953 and 1958 or for the y riods Iwing between each 
Phere clata each 
eountry 


The 


students of 


by cont 
tion by 


tor 


valuable i a foul classifies 


mudustrialization are given 1938, 


are also separate presented Tor 


should he of 
vrowth. 


the 
but it 


volun itmost tise for 


should also 


those of 


yeneral unt 
Many a 


reference to the facts 


be serviceable to more erests, 


vhether politi al or tec hnologi al general 
Jue ke dl by 
is likely that many misconceptions will be removed 
tables 
percentage 
Phu 
interest iw problenis 
the 
central 


ization can now be 


Some of the most prominent how growth 


expressed as average annual rates of 


wives the 


right 


in each of the three periods 
onentation, since the most 
concerned with 
growth-rates The most 
that giving the 

of growth im miming 
1-4 per 


each person 


modern economies are inter 
between 


the 


nt roms 


im is 


average 
world figure for the annual rate 


manufacturing together, namely cont 
The 
employed im them was 2-0 


peer merease output for 


pel o1 
depending on the method 


cent per 


peer cemt per aru 
ot measurement 
cdlegree ot madus 


Increase in 


The lowest class of countries, by 


showed 


trialization, 
note, 
per cent 
Phe value added per person « mployed m manutactiu 
ing in the lowest class group in 1953 was less than a 


produ tion of 


per cent per and, it is satisfactory to 
an increase in Output per person of 1-7 or 2:1 


But the growth was from a very low level 


quarter of the value added for each pe rson so emploved 
in Europe, and little more than a twelfth of that 
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per porson employed in the United States and 


Canada 
There is a 


toyet her) 
striking tabla (p. 17) showmg a 
correlat bom between the rate ot mmcrease of production 


lose 


and the rate of merease of produc tion for each person 
No support at all 
that 
there is 


engaged ean be found 


for the 


pp 4 


View strong growth tends per se to be 


inflationary ; no correlation between the 


rato ol industrial yrowth and the cle yvree ot unflat ion 


between countries 


Much selection was needed even for this massive 


vohume It could be argued that too much space is 


yiven to tables oft percentage distribution between 
The 


ean still only be at 


explanatory text is workmanhke and 
points, but in revard 
thee be judy 
Harrop 


interesting 
Causes We of 


Roy 


PLANT PATHOLOGY 


Plant Disease Handbook 

By Dr. Cynthia Westcott 
xu S25.) (Princeton, Van Nostrand 
Ine,; London: D. Nostrand C 
LOLs. td. 


ond 
Company, om 


pany, Ltd 


"THIS 
for slight layout 


This deals with 
wider range of host plants, and there is a noticeable 


the 


years 


the 
and 


the 


In an enlarged extition ot book by 


written ten 


altera 


author 


the 


however, 


ayo, 


pot 


remains 


eclition, much 
as a result of discoveries 


cdlecack The 
than 2.000 diseases occurring on 


SECTIONS 


the 


IN 


in research during book in 
fact lists more 
than 1,000 host plants. 

lt is a large book of five chaprte rs preceded by an 
“How to this The 
first three chapters are very ( hapete r | is the 
the the 
nature of plant diseases and the principles underlying 
their 
up-to-date account of the chemicals used im control 
and Chapter 3 is a list of the 
attention prric to the 


past 


note on Use Book 


short 
subject deseribing 


isnal imtroduction to 


prevention or control, Chapter 2 gives an 


practices, various 
plant pathogens, with special 
fungi. in the form of a short classification. 

The 
between them and provide what we 
Chapter 4 
than 40 different types of disease 
created im 


next two chapters ov nearly 700 pages 


eall the 


no | 


can 
substance of the book. includes 
placed Im sections 
arbitrary 
fashion according to symptoms shown by the hosts 
(for galls, leaf 
rusts, wilts and so on). These sections are in alpha 
betical order, and in the 
which can cause that type of disease appear in alpha 
betical order accompanied by details of suitable 
control measures, and the life-history and structure 


which have been somewhat 


example, cankers, mildews, 


spots, 


each, Various pathogens 


of the parasite. Chapter 5 is a list of host plants im 
alphabetical order according to the common name 
or the where the author this 
is more helpful in avoiding confusion. Below each 
host full list of its with short 
the important ones. 
end there are a glossary, a selected bibliography 


Latin name considers 


name is a cdliseases 


comments about more 
the 
and a good index. For the purpose of emphasizing 
important there are 
100 illustrations in the form of photographs 
The paper and print are of the 
high quality which we always associate with American 


publi ations of this kind. 


special diseases or parasites 
about 


or line drawings. 
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The book is, in the main, a list of plant diseases, 
but | think it is more than that. It covers an exten 
aive field, and is a condensation of experience gained 
by the author over 30 yvears while travelling about 
the American continent to give advice on plant 
lisease problems, There is certainly no comparable 
book in this tield in Creat Britaim. Its SCOPE 1s 
ast and its contents are intended for American 
nurseryinen, growers and advisers, but even allowing 
for plants peculiar to the American continent | 
consider there is much im its pratires Which can be of 
value to horticulturists and plant pre hel 
Britam The diseases of ornamental plants are well 
catered for, and this branch of pathology is one in 
which British pathologists are not well versed 

The book claims that without spectral 
eedsmmen and growers will be able TO wse if as a 
vorking guide and reference book in diagnosing and 
reating plant diseases. IT doubt whether such 
people will appreciate the rather formidable lists of 
scientifie names, and whether laymen in general can 
achieve accurate diagnoses despite the apparent 
imple ity of the SVaterm here propo inded. Neve rthe 

ss, I consider that the book can provide valuable 
assistance to professional horticulturists, advisors 
and plant pathologists generally Much of the 
nformation has had to be condensed, but it is still 
inh impressive collection of faets skillfullv” cross 
referenced so that most people w ill tind little diffieulty 
n finding quickly the knowledge they seek. It is 

iV Opinion that Prof. Whetzel, to whom the book is 
dedicated and whom | remember with affection, would 
have been pleased with this contribution by his 
former prpil. DD. GREEN 


CONSTANTS FOR BINARY 
SYSTEMS 


The Physico-chemical Constants of Binary Systems 
in Concentrated Solutions 


By Prof. Jean Timumermans. Vol. 4: Svstems with 
Inorgani Organie or Inorganie Compounds 
Excepting Metallic Derivatives) Pp. xi +1332 
Ne Ww \ ork Inte recience Publishers, Ine 4 London 


rscience Publishers, Lid.. 24038. 


r SHIS volume is the last of a series of four prepared 
| by offset printing and contains 900° pages of 
data on binary nuxtures im which at least one of the 
components is an inorganic compound. The general 
arrangement follows that adopted in the earlier books 
and the sare propert les are recorded, Volume 4 
presents the long-awaited indexes of which there 
are three, one tor organic compounds, one tor in 
organic compounds and one for authors’ names. 
Binary mixtures are not indexed, but under a mole 
cular formula appears the name of one of the com 
ponents followed by an unclassified list of all pages 
where the properties of mixtures contamimg that 
compound appear This is a very unsatisfactory 
arrangement. Suppose, for example, that it was 
required to find the densities of acetic acid-benzene 
mixtures, then 166 pages under the title acetie acid 
would have to be searched. The author index is 
simply an alphabetical bibliography, so while it ts 
possible to take a page of the maim text and find 
the source of the work cited, it is not possible to 
look up an author's name and find where his work is 


included in these volumes. 
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\ pair of names of compounds printed boldly 
at the head of each page affords assistance in searching 
the book, but it is a pity that somebody conversant 
with the pecuharities of the English language was 
not consulted regarding these titles so that marmes 
such as sulphur anhydride and carbon oxide could 
have been avoided Some errors were noted im this 
volume, which contains four pages of errata appl 
cable to Volumes 1-3 However, most of the error 
previously pointed out by myself and other reviewer 
have not been listed. The book ends rather quaintly 
with a short list of papers which the author has not 
been able to find 

In spite of the imperfections of the indexing of 
these volumes this work will be invaluable to many 
workers as a first reference. 

F. G. Herinctron 


PHYSICAL TECHNIQUES IN 
METALLURGY 


The Physical Examination of Metals 

Edited by Prof. Bruce Chalmers and Prof. A. G 
Quarrell. Second edition. Pp. vui+917. (London 
Edward Arnold (Publishers), Ltd., 1960.) 168s. net. 


N the present edition of this book one large volume 

replaces the two volumes of the first edition 
Further, the original authors have become editor 
for a team of contributors who pron ide coverage of 
what is relatively broad subject-matter This 
change, of course, represents a current trend, and 
although the method has disadvant 
suited to the subject in question The book is thus 


ages, it 18 well 


a comple tely new one 

It deals with numerous methods of examination, 
ranging from = those providing information on the 
atomic scale to those concerned with the detection 
of flaws. Somewhere in between come techniques 
for the measurement of basic electrical, thermal, and 
magnetic properties (part from the moro obvious 
topics, the book includes details of many not neces 
sarily expected, such as the damping capacity of 
metal measurements of elasticity me chanical 
waves, the use of radioactive Pes, and vacuum 
techniques. relevant method not included is 
that of radiography, but presumably the editors 
think that this is more than adequately covered 
m other books. However, in this connexion it 
should be pointe 1 out that other X ray techniques, 
such as X-ray diffraction and microradiography, 
as well as autoradiography are deseribed. 

For each subject the underlying physical principl 
are well deseribed th clear and satisfactory physical 
language. The actual experimental methods are 
discussed, and the treatment is illustrated by typical 
results. No doubt there are OMMISSIOTLS, particularly 
in detail, and the approach in some sections may 
place most emphasis on the phy ies of the subject. 
However, even if this is true, the book unquestionably 
achieves its aim, that is to bring together for metal 
lurgists the principles of a wih range of physical 
techniques. 

The volume is attractively produced, well printed 
and illustrated, and the text is clearly presented 
All concerned with its production should derive 
satisfaction from the final result 

A. R. BatLey 
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Annual Review of Microbiology 


Vol. 14 Edited by Charles Clhiton, m assocmtion 
vith Sidney Raffel and Mortimer I. Starr Pp. vil 
a] Palo Alto, California Annual Reviews 
1960.) 7 dollars 
VER a period of thirteen years, microbiologist 
( ‘have bicome confident of findia in the Annual 
ve f beng e and al sury 
ire covering a wide range of Volume 
14 con » to the standard set by it precdece ! 
1} year out of a tot il of seventeen arti le 
direct mtere Virol t Recent 
ation rel mh fume I ‘ i vil 
nfected cells } heen ably reviewed by Rose and 
Morgar although it perhaps, to be regretted 
that this article not trated D. L. Walker, 
‘ re ell rehition } ps rer 
leath of yy ides a valuable survey of 
t} inks bet ration and virus-induced 
alterations. Intramural spread of bacteria 
vir s in nan populations is discussed by 
and WK ng reviews ecological aspects of 
thy | ises of man and other annals 
Secherbauw contribution provides an overdue 
compal ol fol ervations on svnechronou ly dividing 
cro-organis! with established knowledge of 
rmal In discussing t ha 
prol lem of protem ynt hesis, Nove h has focused 
} attentior om the equence ot enzymic 
hetween free amino-acids and the formation ot 
peptide observed in. cell-free svstems 
Other topir reviewed imelude : microbial nutri 
tion: nutrition, metabolism and pathogenicity of 


variation in phytopathoge nic 


yeoplasn its 
enevtics an evtology ot Chlamudomonas geno 


tion, a review ol the gene-to protem re lationship ; 


munological speculations ; interpretation of m 


muno-dittus 
thotrophi 


ptracellular svinbiosis mesects and enzyme local 


tests metabolism of chemo 


eneryy 
industrial 


bacterm fermentations 


ition mm bacteria 
This volume also includes a ¢ imulative index of 
authors and chapte r titles for Volumes I-14, an 


which will be of inestimable value to all 


k of reviewing the 


addition 


faced with the tue literature 


B. A. NEwTOoN 
Non-Benzenoid Aromatic Compounds 
Edited by David Gumsburg Pp Xu 543. (New 
York Interscience Publishers, Ine London 
Interscience Publishers, Ltd., 1959.) 1358. 


FRXHE editor was clearly faced with a dilemma 
in devising a terse yet fully deseriptive title for 
articles. As Sir Robert 


this collection of review 
Robinson points out in the foreword, the word 
aromat t in its ordinary sense was applied to 


benzene and its derivatives ; later it began to imply 
a measure of stability assoe¢ iated with a benzenoid 
This brings in the pyridine group, and 
remarkable the physical 
of analogous compounds in the thiophen 
At the other end of the scale, 
(hemical Society Symposia, 
Publeat ron No 12) 


nthat evclo-octatetraene shows no aro 


structure 
there is a similarity m 
propertie 
and the benzene series 
stated at the 
1958 (Special 


it was 
Bristol, 
reiterated here 


and 


matic character and hehaves as a typical polvolefin 

Ap} ropr ately, therefore, the first ch upter discusses 
aromaticity’ from the theoretical side for both 
henzenoid and non henzenoid con pounds, with 
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particular reference to the -z-electron concept Phe 
chapter on the ey« lobutadiene group, which includes 
extended 
The chemistry of 
ferrocene and re lated cor pounds tormis 
derivatives 


diphenyviene, is a considerably version of 


riatter presented at Bristol. 


the major 


part of the seetion on lopentadien« 


pentalene and heptalene follow. Azulenes were 
consice red at Bristol, but are here «cluse mim great 
detail in two chapters dealing respectively with the 
theoretical and preparative aspects the latter 
includes most of the recent wor Hafner The 


hered tropolones 
form another mayor topic, a ondensed 
hundred yroup 

The final two chapters discuss 


cyclo-octatetraene and higher evclopolyvoletins 


systems, tropones and 


tor of 


seVvern-met 
more 


than tive this ine 


colchreme. 


shortly 


To the mam texts of most chapter . notes of later 
publications have been added at the proot stage, 
their number indicating the lvely mtere beme 
taken in these subjects. We thus have a timely, 


authoritative, well-documented and up-to date series 
substances 


group ot 


B. A. 


of monographs on an inferesting 


Investigations on Norwegian Cirque Glaciers 

Edited by W V. Lewis. (Roval Geographical 
Research No. 4.) Pp i\ 14 iv 
Roval Geographical Society and 


Society Series, 
plates (London : 
John Murray (Publishers), Ltd.. 


> 
tel 


valuable 


FESHIS volume gathers together 

| observations which are mainly 
two small cirque glaciers in the Jotunheim, 
These particular glaciers have been studied in great 
detail by a number of specialists, each of whom 
reports his or her own the 
The geology of the area, as it affects glacial action 
is usefully discussed by Dr. M. H. Battey, while 
Mrs. J. M. Grove supplies very dete iled observations 
of the ice banding of both from which 
she deduces their régime and movernent \ detailed 
physical analysis of the ice fabric of Vesl-Skautbreen 
Adie, and survey results 
Jackson and Miss E 


many 
concerned with 


Norway. 


observations im hook 


giaciers, 


is contributed by Dr. R. J 
are briefly discussed by de Kk. 
Thomas. 

The major contribution is the valuable analysis 
by Dr. J. G. MeCall of observations made in two 
tunnels cut through to the corrie back wall. These 
results, which required extremely accurate survey 
work, have given a detailed picture of the mechanics 
of flow of a small and fairly simple type of corrie 
glacier. They that although rotation is 
important it is not the only type of movement. 
The observations made of the ice 
the base of the glacier are incorporated in a discussion 
of the formation. W. R. B 
Battle’s contribution discusses techniques and re 
sults of recording changes in temperature im berg 
schrunds, mainly at the Jungfraujoch, Switzerland, 
and in Norway, with the view of obtaining quanti 
tative evidence of the part played by thaw-freeze 
in ecorrie formation. The first and last chapters 
are contributed by the editor, W. V. Lewis, in which 
he introduces the authors and sums up the results 
by applying them to the formation of a typical 
Lake District corrie, Blea Water 

Although much of the work reported here was 
done nearly a decade ago and results have 
already been published, this very well-produced and 
-illustrated worth-while contribution 
to glaciological literature ( M. KiInG 
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THE AMINO-ACID SEQUENCE OF SPERM WHALE MYOGLOBIN 


Chemical Studies 


By A. B. EDMUNDSON 


The Rockefeller Institute, New York 21, N.Y., and Medical Research Council Unit for Molecular Biology, 
Cavendish Laboratory, Cambridge 


AND 


C. H. W. HIRS 


Department of Biology, Brookhaven National Laboratory, 
Upton, Long Island, N.Y. 


PPLICATION of the method of isomorphous 
A replacement has enabled Kendrew and_ his 
colleagues to determine the structural configuration 
of sperm whale myoglobin first to a resolution of 
6 A. (ref. 1) and more recently to a resolution of 
2 A. (ref. 2) by X-ray analysis of type-A crystals of 
the protein. At the suggestion of Dr. Kendrew, a 
detailed chemical study of the primary structure of 
the protein was initiated several years ago, and is 
being continued by one of us (A. B. E.) at Cambridge. 
Some of the results obtained thus far in the chemical 
approach are summarized in the present article. 
Recently, Kendrew et al. (see accompanying article) 
succeeded in deriving an almost complete amino-acid 
sequence from the electron density distribution at 
2 A., and the correlation of their proposed sequence 
with the chemical results is presented in their article. 

Our investigation has been concerned with three 
problems: (1) the derivation of an empirical formula 
for sperm whale myoglobin; (2) the fission of the 
single peptide chain in the protein by tryptic hydroly- 
sis as a preliminary step in the elucidation of the 
amino-acid sequence; and (3) the identification of 
the tryptic peptides derived from the ends of the 
peptide chain by end-group methods and sequence 
determinations. 


Amino-acid Composition of Sperm Whale 
Myoglobin 


Since the earlier work of Bodo and Kendrew 
(personal communication) had demonstrated that 
crystalline sperm whale myoglobin could be resolved 
chromatographically into several components, an 
inquiry into the nature of the structural variations 
responsible for the inhomogeneity became of con 
siderable importance in connexion with more refined 
X-ray studies, as well as with the projected, detailed 
chemical work. 

Crystalline sperm whale myoglobin (samples kindly 
provided by Dr. J. C. Kendrew) was fractionated by 
the method of Bodo (personal communication; cf. 
Boardman and Partridge*). The protein was chroma- 
tographed as the carboxy derivative (COMb) at 4° on 
the sodium form of ‘Amberlite JRC-50° at pH 5-86 
and pH 5-88, with citrate buffer, 0-34 N in sodium 
ion concentration, saturated with carbon monoxide, 
as eluent. Resolution of the protein into five ham- 
containing components, and approximately 2 per cent 
of colourless proteins was achieved. Its chromato- 
graphic behaviour in the pH range 5°82-5-92 was 


studied with the view of the definition of optimal 
conditions for the preparation of each of the com 
ponents in e# purified form 

Fractions containing components [, IT, ILI, + 
and V as the predominant (> 90 per cent) con 
stituents were isolated. Components I, If and III 
accounted for 2-3, 7-10 and 20 per cent, respectively. 
of the hwem-containing protein in crystalline sperm 
whale myoglobin; components IV and V_ together 
accounted for the remainder. 

After acid hydrolysis, each of the fractions was 
subjected to quantitative amino-acid analysis by the 
procedure of Spackman et al.4. The results are 
summarized in Table 1, and clearly show that, within 
the experimental errors, the amino-acid composition 
of the hvdrolysate of fraction I, which is known to 
be contaminated by colourless protein(s), exhibits a 
significantly different composition. The constancy 
of the amino-acid composition of the acid hydroly 
sates of fractions II-V indicates that components II 
V, and probably component T as well, are separate 
species of myoglobin molecules, which we propose to 
designate as myoglobins 


SUMMARY OF THE AMINO-ACID ANALYSES OF CHROMATO 
GRAPHIC COMPONENTS OF MYOGLOBIN 

The composition of each component is presented in terms of the molar 

ratios of the constituent amino-acids 


lable 1. 


wid residues 
Com 
ponent 
\ 


of amino 
Com- 
ponent 


Isoleucine 
Serine 
rhreonine 
Methionine 
Proline 
Phenylalanine 
Tyrosine 
Histidine 
Lysine 
Arginine 
rry ptophan 
Amide 


ammonia 


Integral No 
of residues 


* The totals do not include values for tryptophan. Since the 
crystalline myoglobin from which these components were separated 
had a tryptophan content equivalent to 1-55 residues per mole, it is 
probable that all the components contain two residues of tryptophan. 


‘ 
ae 
j 
% 
2 
4 
ig 
; 
ih 
4 
Molar ratios 
Amino-acid ponent ponent 
Aspartic acid 9-08 8-18 04 7-95 
Glycine 11-0 11-2 0 11-0 
Alanine 140 16-7 1 16-6 
Valine 7-71 706 83 36 801 ike 
6-78 6-13 Boo 5:74 
45 4-37 515 518 5-03 
1-95 10 1:97 1-08 
06 4-19 3-90 4-03 
615 5:98 5-96 6-12 
3-70 2-94 2-79 2-92 
16:7 19-2 183 18-9 191 
4:15 4-15 3-93 4-01 4-05 
1:36 


~\ 


NATURE May 20. 1961 


chromatography on ¢ -cellulose 


nd myoglobin V represent the 


ontaining these two proteins was 
ptophan value obtaine 
ition of mvoglobins IV 


hromatographi 
nponents remain 


Peptides obtained on Tryptic Hydrolysis of 
Myoglobins IV and V 


Hi for 16-20 hr 


5 11 
098 194 305 200 103 1-02 2 


1.00 0-06 


106 203 


From the soluble fraction 20 peptides ind free lysin 
were isolated in yields of 7 82 per cent by chromato 
graphy om *‘Amberlite and ‘Dowex 50 
The results obtained on amino-acid tnalyvsis of the 
peptides are surmmarized in Table 2 

Phe generally high purity of the peptides reveated 
by the analvses in Table 2 is noteworthy, and the 
composition of each peptide ts clearly defined by the 
The 


compositions are consistent with the specificity o 


molar ratios of its constituent amino-acids 


trypsin, since each peptide, with the exception of the 
carboxyl terminal peptide, Tryp-16 (which wall b 
considered later), contains at least one residue o 
lysine or arginine Peptides Tryp-Il, -12 and 
differ from peptides Tryp-9, -14 and -15 only by the 
presence of an additional Ivsine residit It has 
therefore been tentatively assumed that free Ivsin 
(Tryp-7) was released from ea h of the three regions 
of the peptide chain represented bv these peptice —_ 
although their formation as a consequence of tran 
peptidation cannot be ruled out on the basis of thes 
results alone In this connexion a peptide of the 
composition was 
lated from a chymotryptic hydrolysate of the proten 
and sinee this peptide contains all the amuno-a ids 
of peptide Tryvp-tl, the presence of the latter in 
tryptic hvdrolvsates is probably not attributable to 
transpeptidation 

It should be noted that isolat i ina 


vield of only 7 per cent (ct Table 2). is not derived 
trom a nique, unaccounted portion of the amino-acid 
sequence, sinee its inclusion as such would necessitate 
the assignment of a fifth proline residue to the 
composition of mvoglobins ITV and \ Table I 

If peptides Tryp-10, -12 ind -19 are excluded 
the soluble peptic collectively account for 107 


residues, including 16 of the 19 residues of Ivsimne an 
3 of the 4 residues of arginine 
When the insoluble fraction was exposed to trypsn 


second tine, small but significant changes were 


detected mm its composition However 


098 


3.00 100 196 198 2 
4 


0104199116 14 
0-06 204 210 


2 109 2 85 ‘ 


205 
1-02 0.97 ¢ 

1 098 0:05 O10 092 + 096 097 "4 
0-98 


664 
Rumen has recently re solved the str icturally ae es 
ir mnvoglobin of sea f. Seouloud into several 
Dh eal mvoglobm mponent diftered electro 
phoretically (ef. finback whale mvoglobin* andl it is. 
theretore, possible that iriations in amide content 
re responsible for the chromatographic inhomo a 
major constituents of 
Tw 
an 
involves 153 residues and ximately 7 an ide 
roups The molecular weight based on this corn- ee 
position (including the hem group and the terminal oie 
molecule of ter) is 17.816 
vithouwt explanatior The possibility that the 
components differ in amide content is at present ea 
ae 
mvestigation 
The absence of evstine (ef. Table 1 permitted the es) 
direct use of the heat-denatured protein as a starting ke 
material for work on the peptic \fter the protem ae 
wil bjected to tryptic hydrolysis at pH 8 or at = 
fraetic th which all the m was the co 
wetlor i hie all th haem a claited 
AMINO-A BLE PEI i uM opINS LV V APTER \ WITH PAEN 
j 
| sine nent present ‘ ft tit ta 
Aspart 
099 OL 0-91 098 097 193 286 
Glutan 
0 98 3-03 
il ne ure ‘ 09 
Alanit 1 01 mm 1061 29 
Valis - 
! 201 0 96 1 98 
Phreonine 1 01 100 
Methionine 5 
Proline 1 03 104 096 113 103 099 ‘ype 
Phenylal 
nine 103 100 098 095 095 Tare 
Pyrosinme 088 0 96 
Histidine 2-97 294 100 0-85 100 111 
Lysine 102 098 1-07 105 300 100 207 92 095 103 099 1-00 068 190 1:03 105 
Arginine 096 101 094 
N 
f residues ‘ 6) (1s ) 6 6 
Yield it 
per cent 1h 42 40 6 33 y ' th 
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markedly affected by additional 
exposures to the enzyme. After exhaustive treatment 
with trypsin, the fraction 
subjected to amino-acid analysis, from the results of 

hich the erall composition of the 


action was deduced 


position was not 


(core ) Was 


insoluble 


following o 


Asp,.Glu,.Gly,, Alas, Val,,Leu;, Thr, Phe, 
Tyr. Try ,. Hisy,Lys;,Arg 


Phis composition was not markedly altered when the 
nsoluble subjected to the action of 
chymotrypsin 
The combined analytical 
soluble and insoluble portions of the tryptu hydroly 
sate indicate that all the 
otein, with the exception of one histidine and one 


fraction Was 
results obtaimed from the 


amino-acid residues in the 


icine residue, were identified as constituents of the 
peptides Collectively, these peptides contain six 
vdiditional residues (Asp.,Glu.Gly,Ala,) not 
to the composition of myoglobins TV and V. It is 
probable that these additional 


lm Sequences accounted for by 


assigned 


residues are 
both the 


present 
insoluble 
raction and one or more soluble peptides 

The hem group apparently not shield the 
insoluble fraction from the action of trypsin. The 
omposition of the insoluble fraction from a tryptic 
hydrolysate of urea-denatured globin prepared from 
IV and V the 
same as that of the insoluble fraction from myoglobins 


IV and \ 


does 


mvoglobins was found to be almost 


End-group Analyses 


Prior to further fractionation, the homogeneity of 
the 
investigated by end-group 
fraction, and = for 
omparison, the intact protem subjected to 
linitrophenyvlation by Levy's method'. After act 
hydrolysis of the dinitrophenyl (DNP) derivatives, a 


the peptide material repress nted by insoluble 


iraction 
inalysis. 


core ) Was 
Both the insoluble 


were 


of valine was detectet 
in each case by a combination of the following 
nethods: identification of DNP-valine by paper 
chromatography ! quantitative determination of the 
valine liberated from DNP-valine by alkaline hydro 
a subtractive procedure in which each 
«<i to quantitative amino-acid 
The 


insoluble 


single amino-terminal residue 


lvsis'®; and 
poly peptide was subjecte 
inalysis'* before and after dinitrophenylation 
presence of one DNP-valine residue in the 
traction indicates that the insoluble fraction contains 
either one peptide with a valine terminal group, or 
several peptides, which 
end-group, whereas the others have end-groups that 
were not detected by the procedure used In the 
Kendrew et al. have de 
consist of at least two 


one ot possesses a valine 


accompanying 

luced that 

peptides. 
Since peptide Tryp-18 is the only soluble peptide 


paper 


the ‘core’ must 


was subjected to sequential 
and the results 


ontaining valine, it 
degradation by Edman’s method" 
compared with obtained when the 
prot« in was subjected to the same procedure. The 
amino-acids cyclized off at each step were identified 
subtractive method'*, alone or in combination 

ith paper chromatographic identification’? of the 
corresponding phenylthiohydantoins. The sequence 
valvylalanine (Val.Ala) was found at the amino-end of 
the protein, whereas in peptide Tryp-18 the corre 
sponding sequence was found to be valylglutaminy! 


vere those 


by a 
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Che valine terminal pep - 
thus the 


alanine (Val.Glu-NH,.Ala 
tide in the fraction 
amino-terminal region of the protein. 

The identities of the amino-terminal residues in 
peptides Tryp-9 and Tryp-21, and the amino-acid 
sequences in peptides Tryp-1, Tryp-2, Tryp-4, Tryp-5. 
Tryp-13, Tryp-14, Tryp-15, Tryp-16 (the carboxy! 
terminal peptide in the chain), Tryp-17, and Tryp-20 
The sequences 


insoluble represents 


were established by Edman’s method 


found are shown in Table 3. 


Ala.Gilu.Met 
’ro.Gilu. Thr 


Glutamine, glycine and tyrosine were the principal 
products liberated from both Tryp-16 and the globin 
derived from the intact protein by the action of 
carboxypeptidase A, whereas leucine and 
acid, as threonine 


glatarmue 
icine, and 
acid, were released in smaller quantities from 
similarity in the 


well as alanine, isole 
aspartu 
the protein Phe 
pattern of release of the principal products liberatod 
in each case substantiates the conclusion that peptide 
[ryp-16, the only peptide devoid of lysine and 
irginine, represents the carboxyl-terminal region of 


quantitat! 


the protein 

Work is now in progress on the peptides liberated 
by the action of chymotrypsin from myoglobins iV 
and V in order to obtain the information necessary 
for the connexion, juence, of the tryptic peptides 
along the polypeptide chain 

This work was initiated at the Rockefeller Institute 
in the laboratories of Dr. S. Moore and Dr. W. H. 
Stein, to whom we are indebted for their advice and 
encouragement Research at National 
Laboratory was performed under the auspices of the 
United States Atomic Energy Commission. The work 
of one of us (A. B. E.) at Cambridge has been 
facilitated by grants from the United States Public 
Health a fellowship and for provision 
of an amino-acid analyser (grant Nos. A-3032 and 
1-3032(S1)) We thank Dr. J. C. Kendrew for 
his continued support of this research and Mrs. 
Margaret Ross for her skilled assistance 
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Peptide Sequence 
Cryp-1 Ala. Leu.Glu.Leu, Phe. Arg 
rryp-2 Phe. Asp.Arg 
Irs > Leu. PI Lys 
[ryp-l His. Leu. Lys 
= I'ryp-14 Asp.tleu. Ala. Ala. Lys 
Iryp-15 Ala.Ser.Glu. Leu. Asp.Ly 
fryp-16 Glu. Le NH, 
Pryp-20 ser.His Leu.Glu.Ly 
Iryp-21 N-terminus: H 
= 
4 
4 
4 
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A Partial Determination by X-ray Methods, and its Correlation with Chemical Data 


By Drs. J. C. KENDREW, F.R.S., H. C. WATSON, B. E. STRANDBERG and R. E. DICKERSON 
Medical Research Council Unit for Molecular Biology, Cavendish Laboratory, Cambridge 
AND 
D. C. PHILLIPS and V. C. SHORE 


Davy Faraday Laboratory, Royal Institution, London 


Nature deseribed the general 
Fourier svnthesis of sperm 
showed that ] 


the moloceule 
segtnents ot 


N earlier article in | 
i features of the 2-A 
whale myoglobin. and 


right-handed 
In that article 


consists of a mumber of 
x-helix separated by irregular regions 
do ibts were expressed about the possibility ot ice mti 
fving 
at 2-A 
bonded atoms are 
Irite rpretative techniques have now been unproved, 


chains m @ Fourier synthesis caleulated 


which neighbouring covalent |, 


resolution, at 
generally not separately resolved 
and it has, in fact, proved possible to 
side-chains with and in 
the choice to two or three 


howe vor, 
identify assurance, 


others to narrow 


fo determine completely the amino-acid sequence 
of a protein by X-ray methods alone, it will clearly 
be nocessary to higher than 
2-A., as we intend to do in future studies of myo 
globin; but in the 

by correlating the present X-ray identifications with 
described in the 
preceding art and Hirs, to 
arrive at a tentative amino-acid sequence which, 
though it is incomplete and contains ambiguities 
and no doubt some errors, cannot be very far from 
the truth. 


work at resolution 


meantime it has been possible, 


chemical results, 


Edmundson 


the preliminary 
by 


Methods of Identifying Side-chains 


The Fourier synthesis is normally represented as 
a stack of contoured ‘Perspex’ sections representing 
density in a series of parallel planes 
eut through the The article 
deseribed another method of representation, more 
convenient for model-building, in which the 
features of the density at a grid of points in the 
structure are represented bv coloured clips attached 
to vertical steel rods ; the structure of the molecule 
can be outlined by building skeleton-type atomic 
models between the rods in such a way that they 
follow the density indicated by the clips. With the 
help of this technique, it was easy to locate all the 
helical of the molecule, and, with some- 
what less assurance, to follow the course of the main 
chain in non-helical regions where it 
Once the main chain has been correctly inserted, 
the density corresponding to the side-chains can 
easily be seon emerging from it at the appropriate 
intervals. It is now often possible to identify side- 
chains by building atomic models between the rods 
80 as to follow the density, and checking the results 
by reference to the more detailed information in the 
contour map itself. We have also made use of special 
sections cut through the density distribution at any 
desired angle and position; these sections are pre 
pared by interpolation from the original density 
function by means of a computer programme, devised 
for Edsac Mk. If by Dr Joyce Wheeler. 

Methods of identification can be summarized as 
follows : 

(1) Once the cours 
established, the starting point of 


the electron 


molecule. previous 


Thain 


segments 


turns corners. 


of the main chain has been 


each side-chain 


A 
4 
‘ 
‘ 


« 
No 
r 
A 
4 
| 
A 
a 
( 4 
4 
~ 
4 4 
‘ 
VA 
/ ~ 
d 
Fig. 1. Sections through parts of the 2-A. Fourier synthesis show 
ing side-chains. Contour interval 0-5 el./A.*: atoms not otherwise 
labelled are carbons. (a) Proline, F3. The dotted line is a 
hydrogen bond from the CO group to a NH group along the helix 


(6) Histidine, Cl. The dotted lines indicate hydrogen bonds to 

neighbouring groups, probably ions or water molecules. (¢) Phenyl- 

bi4. Note that there is no density peak within Van der 

distance of the ring atoms. (d) Phenylalanine £14 
Section cut normal to the plane of the ring 


tlanine 


Waals 


becomes defined, since the position of CS is fixed 
relative to the main chain 

(2) Studies of the structures of simpler compounds 
by X-ray and spectroscopic methods have led to the 
generalization that, unless strong interactions else- 
where in the molecule impose restraints, the arrange- 
ment of the bonds about a singly bonded pair of 
earbon atoms i8 always very close to the staggered 
configuration, the eclipsed configuration being, ener- 
getically, relatively unfavourable. A detailed exami- 
nation of the published structures of amino-acids 
and peptides (F. H. C. Crick, personal communication) 
shows that this generalization is applicable to such 
compounds. We have made the assumption—which 
our experience here justifies—that, unless there are 
over-riding reasons to the contrary, the staggering 
rule is everywhere obeyed within 10-15°. It 
means, for example, that when the C2 of a side-chain 
has been correctly placed, only three positions are 
open to Cy’s, and a search for density can be made 
in each of these positions in turn. 

We have assumed, furthermore, that, in the absence 
of contrary reasons, such as an interaction with 
nearby groups, @ long side-chain such as lysine is 
normally in the fully extended (zig-zag) configuration. 

(3) Steric considerations are often important in 
ruling out certain configurations. Thus, in helical 


‘= 
RS 
LA 
ay 
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evidence Chemwal evidence 


or Thr 


Ala 4, 
Gly 3, Asp 1 


Met 5 
Gly 


r, discrepancies between X-ray and chemical data a, terminal amino-gr 
hai {hem group. d, Attached to iron atom ot hem group. 
Y-ray data The gree of confidence in each identification 
Where a choice of residues is given 
mi 


ale 


ed to propionic acid 
is indicated by a number, with maximum confidence represented by 5. 
that which agrees with the chemical evidence is printed in Roman type, the others in Italie type. 
that is, Val, Thr or Ileu. 

Residues are identified by a letter, or letters 
an irregular region between two helices 
along the helix, and (¢ 


ans a residue forked at C; 


and a number. A single letter refers to one of the helical segments A-H; a double letter to 
A residue is counted as part of a helical segment (a) at the amino-end, if its CO grouy bonded to NH 
) at the carboxy! end, if its Ca lies between two NH groups bonded to CO groups along the hel 

Chemical data. The numbers in black type are those used by Edmundson to identify tryptic 

Boxes enclose residues the sequence of which has not been chemically determined, 

Iryptic peptides believed (on the basis of chymotryptic digestion) to be linked together are sv indicated 
Asp.C and Glu.C refer to the acids and Asp.N, Glu.N to the amides. 

Peptides the positions of which in the sequence are regarded as doubtful are printed in italics 


The only tryptic peptide isolated by Edmundson and Hirs which is not acc 
on chemical grounds that this residue 


x 


peptides 


minted for in this scheme is 10 (Ala 
may be an artefact 


it is believed 


1, M-ray evidence fable 1 
4 1 Val4 © Chemical 11. 
. X-ray 
2 Ala 4 a Val A EI 
Glu 3 Gly2 Lys 
Try 3 Gly? Gly 
Ser 2, Ala 4 Leu or Asp 2, His Let 
Glu 3, Ala 1 5 HisS 
8 Ileu4 6 Glut, Ala} ( he 
9 Leu 4, Asp! 7 (Not Gly) 
10 Lys3 Glul 4 
(Not Gly) 1 Glu or His 2 tlu + 
12 Try 5 2 Ala? Glu 12 4 
14 Leu 4 4 Thror Val 3, Ser} Th 
15 Leu4 5 Ala 3, Gly 2 
i6 Glud Core 6 His 2, Asp 1 = 
AB (Not Gly) 1 7 Ser 4, Ala} 
1 Leu 3, Asp} & Hisd i oH 
2 Ala 5 tla 
5 His 4 2 (Not Gly) 
6 Gly 3, Ala 1 Phe 4, Hist Phe 
Lys 4 (Not Ala, Gly, Lys? 5 
> Thr 3, Val 2, Aa; > 
10 Leus G 1 Pro4 
11 Heu5 2 4 3 
eu 5 Lys 
14 Phe 5 4 Tyr5 
1S Thr 3, Lys 2, Ser & (Not Ala, Gly, A 
16 Ser3. TA v 6 Gin 3 
Pro 4 His & Leu 3, Asp 2 
4 h 2 0 (Not Gly, Ala 
6 Ser Th Leu 12 Valor 4, Lieu 
Lys Glu 13. 3, Val or Thr 2 
Lvs 14 His 2 
Phe 5 1h Valor Thr 5d 
2 Asp 2 *he 16 Arg. Leu, Asp, 
Arg 17 Ala 3, Asp 1, (lu { 
4 Phe 3 p dia 3, Thre, Val, Ser 1 Th 4 
§ a3 he 9 Lys: 
Wis 4 - GH 1 
7 Leu 2. Asp Hi His 
2 Glu 4 Phe 5 Phe 4 
6 AlaS 6 Gly5 Phe 
Glu 3 Ala 17 H Alad 
5 Met 5 2 Pro4 
6 Lys4 Met Alad Pro 
7 Ala 5 Lys 4 Asp 2, Ser 2, B-/ 21 
4 Leu 3, Asp u al 
6 Val, Thr or leu 4 — 10 ad 
7 His3,Gin2 Val 11 Leu 5 
9 i Ala 13 Leud ‘ilu l 
Ties 14 Phe 5 Leu 
il Valor Glu 15 Arg 4 
al or Thr 5 ; are a 
12 Asp 3, Lys Val 16 Lys 4, Ser 
13 Ser 1 Al Asp Lys 
er 3, Thr 1, Ala 17 Asp! 
14 Ala 4, Gly 1 18 18 feat 
16 Gly 5 Lew 14 Ala 
17 Ala4 Gly 20 Ser 3, Ala? Ala 
18 Tleu, Val or Thre {la 21 Lys 2, /lew2 we 
Asp 2, Leu Ilew 22 Tyr5 
«Are 4, Lue l Not Gly, Ala 
irg 24 Glu4 
4 Gly 4 lyr 16 
lily 
6 Glu.N a 
ic 
— 
Leu, Pro) 1 
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packs 
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ile is sterncal 

nm tha position WoO 
i ator n t} 

mitermeal struct 
hat 


positions r 


ly impossible, because 

uld be too close to a estimate, 
helix Again, the 

ire of the molecule 


r side-chains are generally in 
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t xcluding hvdrogens the molecule 
1.200 “ators, 


more than 


ators in the structure 


190 


contains 


at a conservative 


a0 


it should be possible to include in the mitial 
structure factor calculations some 75 per cent of the 


ide ( hain hue h 


ontiurat ion of one 


yuslv established imposes lin 


vet ; often the 


ations 


m nearby side-chiat 
For 


is been 
ns Which help in thou identification 


density im a side-( ham can often 


on of the fork great ly 


clearly seen, and the posit 
lentifieation Thin a s1de-chainm forked at 
must he valine threonine, or teleucine; a 


forked at ¢ must be leucime, asparti 


cham 
i The shape of the density at the fork 


also t} tetrahedral forking at 
in only be leucine, while a planar fork must mean 
ispart acid or ring Ring side-chains His, Phe 
vr. Trv) can most easily be idk ntified by means of 
pecial sections cut in ther plane; sore examples 
if these are shown in I | 

Threonine ind a seconad 

carbon f known absolute con 
t iration This pros ides a valuable cheek on the 
lentifieation of these TWO ils 

Some ambiguities Tremam even when all these 
vethods have been applied. For example, threonme 
und valine. glutamic acid and glutamine, asparti 
wid and asparagine, cannot be distinguished by shape 


acid, histidme and 


ard leu Tht and aspart 
phenvialanine, are often diffienlt to distinguish at 
the present reso on It Soret possible 
however to «lise! between these pea4rs by 
wking for mterac Ons vith nearby groupes Thus 
threonine, aspart. wid and histidine can mteract 
ith neighbours by means of hvdrogen bonds or salt 
bridges. while and phenylalanine 
innot approach nearby groups more closely than ts 
permitted by Van der Waals contacts which are 
lefinitely longer (see, for exar ple, Fig. 1 Another 
lifficulty arises fro he fact that a side-cham can 
ometimes assume two alternative confizurat 
tween which it statistically distributed in 
fferent molecule n the erystal Thus we have 


with either 


mind several lysines which can interact 

if two nearby conhizuration bemg 
rectly staggered ich a lvsine appears to be 
branched amd may as bye staken for a forked 
side-chain Quite apart from these ilties, the 
perimental errors inherent in he present Fourier 
swnthesis often make identification difficult those 
rors are particularly irge near the site of heavy 
storm substitution Identification is also more 
difficult in the non-helical parts of the molecule, 
where the cor ration of the main chain is difficult 
» establish h certainty: and it is difficult to 
lentify side-chains, especially longer ones, which 
stick out of t} thee solution. 
presumably because they can assume several alter 
native contyrurat tone 

The process of identiftving le-chains involve 
locating precise first the mam cham atoms to 


which the side-chains are attached, and secondly, the 
of the sick themselves. These atomu 
co-ordinates will also required structure 
factor calculations in refining the structure at higher 
In all. we have located with reasonable 
634 atoms 
and in the hem group 
which | ident ified 


atoms hains 


tor 


resotution 


n helical regions of the 
and 262 atoms m 


fairly defi 


precision ~ 


ain cham 


side-cha 


ave heen 


ims 


Correlation between X-ray and Chemical Data 


Column 1 of Table 1 summarizes the results of a 


detailed survey of the side-chams, our degree of 
confidence in each identification being indicated 
numerically. In all 


+ 


resid es have been located, 
| analysis indicates a tot 


vhereas the chemuca al oft 


153 There are eight segments of a-helix. indicated 


by the letters 4-H; these are separated by non 
helical regions 4B, CD, EF, ote So far as we have 
boen able to determine, all the x heleal segments 
are straight and regular with the exception of / 


which has a slight but definite bend in the middle 


In column 2, all sixteen trypti peptides ident ified 
by Edmundson and Hirs (see previous arti le) have 
been placed alongside corresponding regions of the 
polypeptide chain, four of them with less contidence 


In general, the con.position of each 


the model agrees with that 
the 


1 oT hers 
rmined from 


does 


than tl 
pept ide ce 


wherever 


found chemically, as Sequence 
it has been established by Edmundson and Huirs 
and the preliminary evidence which they have 


»btained from the ( hy motryptic cligest as to the order 


in which the trypte 
contirmed by 


are connected is 


tha 


chemical 


peptides 
our placing. Ones peptides have 
placed, their known 
ean be used diseriminate 
X-rav identifications of particular side-chains, 
discrepancies which 
t be emphasized 


data 


been compositions 


to between alternative 


but 
remain a few absolut 
indicated Table 1 

both the X-ray 


there 


ten 


the 


are us 


haat are 


and chemical 


preliminary, so that some cdliscre pane ies wud errors 
i 
( 
\-r lent t ‘ \ 
‘ 
Ala 
\ ‘ ‘ 
I 
\ ~ 
! ‘ 
‘ ‘ 
i $44 
1) Identified with confidencs r 4 (see notes to Table 1) from 


X-ray data alone 

a+residues identified fr X-ra vidence with help fron 

mposition of tryptic peptides which can be placed with confidence 
rdinary type in Table 1). 

(c) Best allocation of residues, taking into account rall chemical! 

position as well as chemical eviden neluded under 6 

Notes ) In the al ns in columns 6 and there are It 
sidues where chemical evidence has t sed t elect from two 
equally probable ns: 8&8 residues where chemic il 
vid e has beet less probal from two or more 
X-ray identifications; 6 residues allocated purely on the basis of 
hemical evidence (no identification possible trot X-ray evidence 
fa lute discrepancies between X-rav and chemical evidence (s¢ 
Table 1) 

(ii) The figures in columns (a) and (») are often re juced by difficulties 
) distinguishing particular pairs thus if Val and Thr are taker 
together, the figures are a 8, 6 11, ¢ 11 (ehe mical analysis, 13). 
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x ACADEMIC PRESS _ new York and London 


{nnounc ing 3 new volumes 
Progress in 


ASTRONAUTICS AND ROCKETRY 


Sponsored by the American Rocket Society 
Series Editor > MARTIN SUMMERFIELD, Princeton Universit) 


These volumes contain original articles comparable to those published in research journals. The) 
have the unique advantage of furnishing a large number of papers on various aspects of the same subjeci 
in permanent form, The time between acceptance and publication is extremely short. 


Volume 3 


Energy Conversion for Space Power 


Edited by NATHAN W. SNYDER, /nstitute for Defense Analyses, Washington, DA 
March 1961, 779 pp., 58s, 
Most of the papers in this volume were presented at the ARS Space Power Systems Conference held at 
Santa Monica, California, September 27-30, 1960. The remaining papers were invited by the editor in order 
to extend the coverage of various subjects. The papers are grouped in sections covering Thermoelectricity, 
Thermionics, Photovoltaic Cells. Electrochemical Cells. Dynamic Engines, Maer gtohydrodynamucs, and 


Electrostatic Generators 


Volume 4 


Space Power Systems 


Edited by NATHAN W, SNYDER 
Vay 1961, 632 pp., 48s. 
This volume completes the publication of papers given at the ARS Space Power Systems Conference 
held at Santa Monica, California, September 27-30, 1960. Like its companion, Volume 3, 1t also Contains papers 


invited by the editor in order to extend the coverage of various subjects. Included ure sections on Solar Systems, 
Nuclear Systems, Chemical Systems, and Power Requirements 


Volume 5 


Electrostatic Propulsion 


Edited by Davin B. LANGMUIR, Space Technology Laboratories, Inc., Canoga Park, California 
ERNST STUHLINGER, NASA George C. Marshall Space Flight Center, Huntsville, Alabama 
J. M. SELLEN, Jr., Space Technology Laboratories, Inc., Canoga Park, California 
ipril 1961, $79 pp., 46s 
The contents of this volume consist mainly of papers given at the ARS Symposium on Electrostatic 
Propulsion held at the United States Naval Postgraduate School, Monterey, California, November 3 and 4, 
1960. Papers invited to cover specific topics have also been included. The sections—-lon Generation, Ion 
Acceleration and Impact Effects, Neutralization, and Techniques and Testing—are each prefaced by an intro- 
duction prepared by the chairman of the corresponding conference session. The publication of these papers 
in a single volume provides a convenient, up-to-date report of progress in this new and active field. 
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application. Ask for Publications 425 and 430. 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD & CO. LIMITED, BECKENHAM, KENT ENGLAND 
down to cne elephone Beckenham 4884 


MUIRHEAD INSTRUMENTS LIMITED. STRATFORD eran CANADA 


m crogram ephone 271-3880 


eee Telephone Murray Hill 2-8131 


Sta 


| 

| 

| MUIRHEAD INSTRUMENTS INC. 441 LEXINGTON AVE. NEW YORK17.N.Y..U.S A 
| 

| 


| AUTOMATIC POLISHING MACHINE 


FOOLPROOF 
for metallurgical specimens 


New design with novel features 
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wasting zero adjustment—just place the sample in the | laboratory 
pan, turn the easy-to-read 360 scale until the pointer shows 
the beam is in equilibrium, then read off the weight. 


The 180 is air-damped for fast operation, non-magnetic 
and unaffected by temperature changes. Bearing friction 
is completely eliminated by mounting the beam on cross 
spring pivots Robust, compact and easily portable, 
this is the outstanding micro balance of the day 


Available in eleven models from | mg to 12-5 g capacity, 
with corresponding scale divisions from 0-002 mg to 5 mg 
The scale has 500 | mm divisions. Accessories include along | 
protective case for weighing fibres, an adjustable magnifier 
and internal illumination 


Ask also for details of the special model 
for determination of specific gravity of 
liquids up to a maximum of 2, to within 
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Fig. 2. Model of the myoglobin molecuk 


a white cord, the N-terminal and ¢ 


including side 
terminal residues being marked The iron atom is shown as a grey sphere; 


NATURE 


chains f the main chain is indicated by 


the nearby white sphere is a presumed water molecule co-ordinated to it 


must be expected The overall agreement between 
the X-ray and chemical data as regards total amino 
acid composition is summarized in Table 2. 

In Dany Cases our assignment of tryptic peptides 
to particular regions of the sequence was made in 
advance of more detailed chemical evidence obtained 
later by Edmundson and Hirs, whieh in all cases 
confirmed the assignment. 
the residues within peptides 11, 15, 17 and 20 was 
determined chemically after these peptides had been 
placed as indicated in Table 1; agai, the evidence 
from chymotryptic digestion suggesting the peptide 
sequences 8-16 and (part of core)-20-2-6 
not known to us at the time these peptides were 
similarly arranged on the basis of X-ray ev idence. 

One major problem concerns the placing of the 
so-called core, which we have tentatively assigned 
to the regions indicated in Table 1. As shown in 
the preceding article by Edmundson and Hirs, 
tryptic digestion leaves an insoluble core of 44-46 
By the usual tests the core possesses a 


was 


residues. 
single terminal amino-group which corresponds to 


that of the intact molecule; acevordingly we tried 


Thus, the sequence of 


44-46 residues (from AL to about 
(D5) at the amino-end of the chain. This arrange 
ment led to difficulties, however Thus, 
the overall composition of this region, determined 
from the model, does not correspond to that of the 


core 3; 


to fit it to the first 


several 


places can be found 
and residue ¢ 
which is only 35 places from the end of the chain, 
is almost certainly proline, an amino-acid which the 
These difficulties could be 
the core consisted 


again, no satisfactory 
» 


for peptides 20, 2 or 6; 2. 


finally, 


core is believed to lack. 
resolved if it was assumed that 
of two parts, comprising residues 
and the other G4A-G16 The total com 
position of these regions agroes rather well with that 
of the core (see Table 2); peptides 20, 2 and 6 can 
be placed naturally from B16 to CD5 inclusive 
and the sequence (part of core)-20-2 
Edmundson and Hirs’s deductions from the chymo 
tryptic digest ; on the other hand, we 
and still unresolved difficulty, namely, as yet there 
is no chemical evidence of a second amino end-group 
in the core. We may also ask why, if the core indeed 
consists of two should remain 


one 


residues 


6 agrees with 
meet a 


new 


these 


fragments, 


j ih 
4 
ie 


O70 


stuck together during prolonged digestion It rises 
be noted that in the intact molecule the two regions 
issivned to the core pass close to one another, and 
t may be that some unusual type of chemical 
bond is involved (we have in fact observed a con 
nuous bridge of high electron density bet ween 
residues 411 to G16 which might conceivably include 
na bone) 
Some Features of the Structure 
Fig. 2 isa photograph of a model of the moleeul 
wWhidimg side-chains and viewed from about the 


ne angle as Fig. 5 of the previous article! 


The molecule ‘ eight 


turning ontaimns 
non-helical regions, one of which consists of four 
residues at the carboxyl end of the chain, while the 
thers form corners between lengths of helix. Each 

ner is different from every other, and the numbers 
f residues contained in them varies from 0 to 8 


It is well known that proline cannot be inserted into 


n «-helix at its amino-end, so it is not 


rprising to find that all four prolines in the moleculs 


one ept 


NATURE 


ire mm different corners at the last turn of a helix 
me of these corners (/C') is very elegant, in that it 
ontains no non-helical residues—every esidue 
forms part of either helix B or helix ¢ Another 
ornerT which contains no non-heheal resilues is 
/e, but there is no prolime in this region Two 
ther types of interaction, which are evidently 

portant im determining the econtiguration of a 


have been observed 1) the hydroxyl gro ip 
or (Pl) hydrogen-bonding 


to a free peptide imino-group at the 


rer 
threonine 


arino-end of a 


helix, and (2) a ly sine (27), which originates from 
juite a different part of the molecule, bonding to a 
free peptide carbonyl group in corner It is 
no means obvious, however what interactions 

® prit warily re sponsible for the existe nee of seve ral 


the corners The three-dimensional configuration 
fa protein if presi mably determined by the position 
and nature of tl orners, and eventually one might 
rope to be able to deduce these from a study of the 
any L sequen The variety and complexity 
f non-helical regions in mivoglobin suggest, how 
OVvel hat will bv mo ur i miple matter 
ky niment the haem It is nearly certain 
hat th roup Which links the iron atom to the 
protein h re hs On the distal f the 
rom ate in a si | pre ably i Vator 
ile bevond tlh t side-chain (47 hich 
probably h Line r perl crl ita or 
nine \ ht be expected, the pol pro 
piomie acid ‘ the outside of the moleeuk 
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one probably linked to arginine (D3) - on the othus 
hand, the non polar vinyl groups are buried deep 
in the interior. The whole inner part of the buen 
group is surrounded by non-polar side-chains, and 


it is noteworthy that there is a large concentration 


of aromatic side-chains in the general ne vhbour 
hood of the hiem group 
General distribution of siile-chains and 7, 


There is a tendency, perhaps less marked than 1 ght 
have been expected, for polar side-chains to project 
outwards from the molecule and for non polar 
to be 30 per « 


Ones 
buried within it mt of the polar and 
15 per cent of the non polar residues are buried 
This tendeney is much more obvious in certain side 
chains, especially larger ones; thus all the phenyl! 
alanines and methionines are internal, and almost all 
the lysines, arginines and glutamic acids are externa! 
On the other hand, most of the 
project outwards 

Nearly all polar groups, including peptid 
and imide groups, interact either with nearby gy 
isolated peaks which must be 
Most of these isolated peaks ary 


mol 


non-polar alanines 


‘carbony! 


OUps 


wate 


or else with 


moles ale Or tons 
water 


for the 


few 
but 


external; there are, apparently, a 


cules within the protein molecule, mmo 


part the protein is close packed with little interna 
free space The ambient fluid is 4 MW amr onuu! 
sulphate; it is probable that the lattice contains 


20 30 ammonium sulphate molecules per myoulobin 
Aniunonium would be indistinguisha!) 


at the 


molecule 
fron 
on the other hand, sulphates wou 


water molecules present rosolut mon: 
ld appear as dens: 
peaks if they occupied defined positions m the lattice 
We have actually observed only two or three Preoaks 
on the of the which are «en 

enough to be certainly sulphate ions; the faet that 
the other sulphate ions are not observed sugyests 


that most of them, together with the water in whicl 


surface molecule 


they are dissolved, are distributed at random 
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Comparison Between the Amino-Acid Sequences of Sperm Whale Myoglobin and of 
Human Hemoglobin 


By Drs. H. C. WATSON and J. C. KENDREW, F.R.S. 


Medical Research Council Unit 


JERI et al. have shown that the tertiar 
} structures of the and %-chainms of horse 
hemoglobin closely resemble those of sperm whale 
mvoglobin One might predict that there would be 
correspondences bet ween those side-chains, the 


specific imteractions of which are responsible for the 


tertiary structures of the three types of chain, and 


for Molecular Biology, Cavendish Laboratory, Cambridge 


for the closely similar reactions of the two protems 
with oxvgen and other ligands, even though there 
differences their overall 
amino-acid compositions. Unfortunately, the ar 
acid sequence of horse hemoglobin has not yet been 
determined, but most of that of human hemoglobin 
has recently been established by Braunitzer et al.2-4, 


are substantial between 


ume 


- 
Ges 
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Notes wiobin is that 
ence 
Non-ordered regions of the n chains are enclose nb 
‘ of the chains are itali 
Asp at (a), ref. 6; Ne : 
personal communication): G (Philadelphia 
G (San José): Gly at(g), ref.6; / ys at (A), ret 
personal communication); M (Milwaukee-1) 
ication); D (Punjab) (= D): Glu.N at (4) (B 
nm), ref. at (o), ref. 9 


at (/ 


Ser 


vi 
Val His Ala Ala Ary 20 
ve po 87 Met Phi H 
M4 Ala Leu Leu Leu Leu 
Gly tly ser al Gla 
17 Lys (a Lue Le 4 Ala Ala Ala 
1s Val Va Len Pro Pr Pro 
al As} Glu if 4 \ rr 4 
0 Al > \ Ala Ala Lh 
1 H Li } \ Val H > 
Ala Val Va Se > ‘ 
5 \ ‘ 
Pr Pro Pro 11 \ H 
‘ Gla 116 \ \ \ 
0) Le Lew Leu ys +4 
{ As] Ala Glu ilu (lu 
\ ‘ Pro Pro Ala 
ti Lus Li Lys ) 
His (i His, Gh Val Ta 
Lys Lys » | 141 Val \ 
Ve Va Val i4 Val Va tein 
Ala Leu As} +4 Phe \! PI 14 
(ily Glu, 145 Ser Gily Arg 15 
7 Ala tla Ser Al it 
AS} As} Ala rhe ila 14 
Ala Gl Lleu Ser His Ala 20 
) Lys Lys Lu 21 ee 
) lyr 3 
eee the most probable on the ba f X-ray and chemical se 
4 
ee. es are printed in heavy type = 
ef. 7; M (Bostor lyr at Gerald, P. S., Efror 
M Lys at (d), ref. Im the ain, haemoglobin S 
eae \ M (Emory): Tyrat Gerald, P.S., Efron, M. L., ia 
J t (Gerald, P. 8., Efron, M. L., Jones, jun., 8. H 
C., personal ation In the 6-chain Thr 
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by Hill and Konigsberg’. 
and it is reasonable to expect correspondent es here, 
of the accumulating crystallographic 


and by Schroeder and Jones, 


too, m view 
evidence that the tertiary structures ol hamoglobins 
anc of nvyoglobins of different species are ver) simular 

In Table 1 the human hemoglobin chaims have 
been placed alongside that of myoglobin (see pre 
Kendrew et al.) m what seems to 
us the most plausible manner. The chains differ 
in length (myoglobin 151-153 residues, hemoglobin 
xchain 141 and §-chain 150 residues), and in 
comparing thern we have tentatively assumed that 
near 


ceeding art icle by 


interpolations or deletions occur only im or 
inter-helical regions, since even @ single change of 
this kind in the middle of a helix would completely 
alter the environments of all the side-chains on at 
loast one side of the change. There are substantial 
revions in both hemoglobin chains where the sequence 
of residues has yet to be determined ; im each non 
ordered region, we have arranged residues so that, 
where possible, amino-acids coincide with identical 
residues in the other chain; where 
that cannot be done, or where corresponding regions 
are non-ordered, the 
been arranged s0 as to 


hemoglobin 
in both hemoglobin chains 
h ioglobin hav 
correspond as nearly as possible to residues in the 
mvoglobin chain. The fourth column of the table 
indicates those regions of the myoglobin chain which 
are a-helical (for terminology Table 1 of the 
preceding article); the first contains & 
numbering system which will be used for reference 


residues 


ROO 


column 


in the present article 
The 
following conclusions : 
(1) All the prolines in the « and 3-chains can be 
placed so as to lie at the open end of a helix or m 


tentative scheme in Table 1 leads to the 


non-helical ; wherever proline occurs mm 
myoglobin, a proline can be correspondingly placed 
in both a- and 8-chains. Sharp corners (that is, with 
few or without non-helical residues) do not, however, 
require the presence of proline - corner A B is without 
proline in any of the three chains, and )/ has no 
proline in myoglobin, although it apparently has 
the same shape in the $-chain', which has proline 
at this position 

(2) Side-chains, the identities of which in myoglobin 
appear to be determined by specific interactions or 
counterparts im the 
26 and 66, 


often have 
hemoglobin chains Thus, at residues 
helices B and £ approach one another so closely 
that no side-chain larger than glycine would be 
possible ; glycine is found in each position in all 
three chains. Residue 65 in myoglobin is probably 
histidine, and if so is within hydrogen-bonding 
distance of a water molecule attached to the sixth 
co-ordination position of the iron atom; huistidime 
appears at the same position in both hemoglobin 
(The hem-linked residue in myoglobin is also 
Unfortunately, the correspond- 


ateric features, 


chains 
histidine, residue 98. 
ing region of one of the two hemoglobin chains 1s 
atill non-ordered; it possible to place 
histidines in position 98 in both x- and %$-chains.) 
In myoglobin, the tyrosine at residue 152 forms a 
hydrogen bond with the main-chain carbonyl group 
of residue 105, presumably acting as a stabilizing 
bridge between the ends of the long helices G and H ; 
tyrosines occur in the corresponding places in the 
a- and §-chains. 

(3) The two hemoglobin chains, unlike that of 
myoglobin, each has a small non-helical tail (2 


Is, howevy er, 
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residues in the x-chain, 3 in &§-) at the amino-end, 
helix 4 being terminated at the proline in position 5 
On the other hand, the non-helical tail at the carboxy! 


end of the myoglobin chain is absent from both 
heemoylobin chains. Furthermore, in the a-chain 
of hemoglobin (but not in the &-) six residues are 


missing between residues 42 and 59, that is, in the 
region near the short helix 1). Inspection of Perutz’s 
5-5-A. model of horse hemoglobin confirms that in 
the «-chain the loop between 42 and 59 is shorter 
than in myoglobin or in the $-chain; this model 
also confirms that a ‘tail’ 
end, and absent at the carboxyl-end, 
(Perutz, personal communication 

(4) Several of the substitutions which have been 
located in the $-chain of hemoglobin A, and in the 
abnormal hemoglobins are indicated in Table 1. In 
nearly all cases these residues stick outwards trom 


is present at the amino 


of each cham 


the molecule, so substitutions would not be expected 
to affect the tertiary structure. The only exceptions 
are the change from Thr to Ser at residue 52 in the 
§-chain and the very interesting hemoglobin MW sub 
The former residue is important in 
terminating helix D (see preeeding communication), 
and is Ser in « and 8, and Thr in 3 and myoglobin 
The characteristic abnormality of hemoglobin M is 
an unusual difficulty in reducing the ferric to the 
ferrous form: in two variants we tind that His has 
been converted to Tyr, in one case on the «-chain 
and in the other on the 3-chain, at residue 65, which 
is located close to the irom atom opposite the heer 
In the third variant. 
this residue is also 


stitutions. 


linked histidine (see (2) above) 
Val at 
very close to the iron atom 

If non-ordered residues in the hewemoglobim chaims 
are disregarded, there are 50 possibilities for triple 


residue 69 becomes Glu: 


correspondences (identical residues in corresponding 
positions in all three chains)—only 10 (20 per cent) 
are observed. ‘There are 54 possibilities of double 
correspondences between «- and 6-. of which 26 
(48 per cent) are observed ; on the other hand, of 
70 possible double correspondences between a- and 
myoglobin, only 20 (28 per cent) are found, and of 
91 between 8- and myoglobin only 25 (28 per cent) 
The main impression is that im spite of presumed 
close resemblances in tertiary structure, the corre 
spondences are remarkably few. It con 
eluded from this and the preceding article by Kendrew 
et al. that the crucial interactions which determine 
the tertiary structure of a proteim are very com 
plicated and are not confined to the corners between 
detailed investigations, perhaps includmg 
comparisons related proteins, will be 
necessary before general principles become apparent 

We thank Dr. M. F. Perutz for valuable discussions ; 
also Dre. V. M. Ingram, Park S. Gerald and \\ 
Konigsberg for a discussion of the (unpublished 
proceedings of the Hemoglobin Structure Workshop 
at Endicott House on December 14-16, 1960 


must be 


helices 
bet ween 
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THE ENGINEER IN COMMONWEALTH DEVELOPMENT 


LITTLE reflexion might suggest that it 
haps a strange way to honour the achievements 
to accept a 
wddress 


is pel 

4 
of distinguished men by inviting them 
presidency which 
before a distinguished, but highly critical, audience 
a named lecture which, because of the 
circumstances, likewise attracts wide pub 
licityv. Many a famous scientist has emerged from 
such an ordeal with an impaired rather than an 
enhanced re putation ; the spent ialist venturing outside 
the sphere in which he is an acknowledged master ts 
too often apt to be trite or banal. On the other hand, 
opportunity to pre 


involves a presidential 


give 


ial 


such an occasion affords a great 
sent to an influent ial audience a considered evnthesis 
which may well bear important fruit. 

H_R.H. the Duke of Edinburgh is one who rises 
magnificently to such occasions No one who heard 
his pre sidential address to the British Association at 
Edinburgh in 1951 could doubt his ability to take the 
broad. balanced view, based with meticulous care on 
carefully collected and assimilated facts, and to 
present his material in such a way as to shame the 
professional leeturer. This vear he invited 
jomntly by the three great engineering Institutions 
the Civil, Mechanical and Electrical—to give th 
e<eventh Graham Clark Lecture on April 13. The 
first plan was a survey of “Resources, Human and 
Material, of the Commonwealth”. The basie material 
was assembled and has been published as a series of 


Was 


statistical tables separately printed as appendixes to 
the leeture. A wide range of standard sources 
in each ease the best available—has been used and 
combined with the results of a number of specific 
through the Commonwealth 
Throughout these tables the 
emphasis is on @ comparison between the Common 
wealth (with countries separately named but including 
at this date the Union of South Africa) and the world 
as a whole. Population, labour force, land use, value 
of agricultural produce, energy production and 
consumption, primary production, mineral output. 
mineral transport and education are 
included in turn. The whole affords a simple yet 
effective view of how the Commonwealth stands in 
relation to the world as a whole. 
But, as the Duke so rightly 
not very interesting until you start doing things to 
them’. Since engineers play a dominant part in this, 
[ have tried to outline the engineer’s part in the 
various fields of development and the 
opportunities and problems” of the profession Phe 
engineer is in fact the means by which the people are 
able to enjoy the fruits of science, whether in building 
pro) cts, Or in maimntanrung and keeping up to 


inquiries (¢ specially 


Economie Committee). 


reserves, 


save. “resources are 


Sore of 


new 
date what is already in existence 

It is rumoured that the presidential address to the 
British Association was composed—-and that is the 
right word —on the backs of naval signal forms 
during moments of hard earned leisure in the chart 
room or on the bridge of a ship of the Royal Navy on 
active service. Incredible as it may seem that there 
were in fact moments of leisure during the recent 
roval tour to India and Pakistan, by his own confes- 


sion the Graham Clark Lecture was similarly cor 
One result is a particularly felicitous blend of 
library research and field observations It may truth 
fully be said that no liv ing person is better equippe d 
to produce such a survey. No one has trave led the 
Commonwealth, Antaretic to tropics, 
widely vet always on duty, his hosts ever anxious to 
show everything worth while, thei guest, always alert 
not so much the detail, as the 


posed. 


from more 


to note and record, 
overall picture. 

How does the Commonwealth stand in relation to 
the rest of the world? With 23 per cent of the land 
surface and 24 per cent of the population, the existence 
of 44 per cent of the land unused is a challenge since 
in food production the figures are not impressive 
Only rice (24 per cent), barley (20 per cent) and 
mutton (23 per cent) are produced in proportion to 
land and population It is freely admitted that the 
picture of the Commonwealth as a whole is distorted 
by the 
parts such as Britain and India, and the fact that 
India-Pakistan have 68 per cent of the total people 
Nevertheless, the conclusion inevitable that 
the Commonwealth is at present not producing 
according to potential 20 per er nt of the world’s 
rain falls on Commonwealth lands; Kariba and Volta 
are projects now in hand but the Hamilton Falls are 
unused and, taking energy as a coal. oil. 
water-power —the Commonwealth's share in output 
is less than 12 per cent 

His Royal Highness comments, somewhat ruefully, 
that he has to bear criticism rather more frequently 
than most, and suggests that a little mild and well 
intentioned eriticistm should be treated as a sign 
post rather than as aslander. His comments, though 
forthright, are scarcely criticisms and are so obviously 
and well-founded as to command respect 
the old involving ‘pure’ and 
applied’ science —by implication the latter also 
‘impure’ and it is still true that academic honours, 
for example, the fellowship of the Royal Society, are 
more hardly won by the applied scientist. Yet who 
deserves the greater credit: he who conceives an 
idea in a laboratory or he who with infinite pains 
adapts and refines it to the benefit of countless num- 
bers of mankind? ‘‘We are apt to forget that much 
research is only possible with the aid of 

engineering; computers, electron 
. are no longer bits of apparatus that 
can be knocked up in the lab.’ It is refreshing, too. 
to be reminded that our united aim should be to 
benefit mankind. ‘‘Uniless large-scale projects and 
modernization plans are based upon a practical 
humanity they will contribute very little to man’s 
Or again, “it is becoming increasingly 
popular to look upon industry merely as a convenient 
way of giving employment it has to satisfy the 
needs and desires of the individual”. It is clear the 
Duke would not happily agree with those who go so 
far as to declare that the possession of resources is of 
little importance compared with the possession of 
capital with which to develop them. Such a view 
is economic colonialism at its worst and, by not 


extreme contrasts between its constituent 
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makes the obvious assumption that 
the master and not the ot 


referring to either politi al or economic aspects 
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difficult 
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bav to Caleutta from John OGroate to Land 


End 

Seeing the Duke's interest im youth, it is 
prising that he is far from happy regarding 1} 
ack quacy ot higher education in technical fields 
appeal for forward thinking is well timed and, lik 


mot su 


every othe raspects of life bro ight mto this stinmulat Pip 


merits the closest attention 


L. Dupiey 
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STAMI 


THE U.S. ACADEMY OF SCIENCES 
OFFICERS, MEDAL AWARDS AND NEW MEMBERS 


ident of Massachusetts 
‘ leeted to a 
S. Nationa! 


ikowsky. 


R. J. A. STRATTON, pr 
1) Institute of Pechnolog has been 
four-year pre cident of the U 
\cademy ly 
Abbott and . es Lawrence prote ssor of chemistry 
Harvard University, and Dr B. Raper, 
professor of bacteriology and niversity of 
Wisconsin, have been appointed members of Council 
for a term of three ve 

The followings needal awatr 
the Henry Draper Medal, for orig 
astronomical physi to Dr. Martin S« 
Princeton University Ob 
(liraund Elliot Medal. tor 1 

leontology published « h year 

on . Museun 

niversityv: the nbher enetics 

the ser tics, 

S. Haldane, (recently) Indian Statistical 
Calcutta; the Jessi Kovalenko 
contributions to medical Ir 
e Williams Hooper Foundation, | 

a the Vary Cla k TI 
to geology and 
Newell, Americar 
torv: the James Cra: 
worthy disco 
Prof. Otto Heekmann, H 


term as vie 


of Serences 


Kenneth 
botany | 


iT 


is hia 


or na nvestigation 
hwarzschild 
the Danie 
ork in zoology, 
to Philip J 
Zoology. 
Vedal. for 
Prot 
Insti 
Veda 
K. F 
nivel 
Vedal 
pahkeontology, to Dh 
Museum of Natural 
Watson Vedal, for 
research astronomy, 
clorf Obset 


trative 


nee of creer to 


nent in 


Sferensor 


science, to 


H 


eries in 


or 
mburg-Berg 


following been elected 


1) Arnon, 


ersity 


rit 


ot pl 

research 
Prof. S Jenzer, 


int physiology, 
(). 


I] 


pre 
fornia 


oft 


Telephom 
professor of bio 
H. A. Borthwick 

Agricultural 
of Agriculture: 
biochemistry, 


Dr Vier 


pore ident charge 
Laboratories ; 
Purdue | 
t physiologist, 


nh Cx niversity: Dr 
Research 
Prof 


niversity 


principal leer 
Service, 
R. H. Burris. professor 
of Wisconsin; Prot 
mathematics, University 
Dr. P. E. Cloud 
Stratigraphy Branch 
J. H 


Research 


S. Department 
ot 
Shing-Shen Chern, professor of 
of California Berkeley ; 
chief, Paleontology 
Ceological Survev: 


the 


ssor 


at 
and 

Prot 

Cardiovascular 


ot 


yun 


Comroe, jun., director of 


Institute and phvsiology. 


Unive California Pret 
J 
California; 
ge 
Darken, 
United 


prot 


W 


ot Misdical Cent 
Cram, professor of chemustry, [ 
Prof. J. F. Crow, 
University of 
director. research 
States Steel Corporation ; Prot. ¢ 
of chemistry, Stanford University: 
Von Egy Doering, professor of 
University: Prot Dulbecco, 
California 
Hallowell, 
Pennsvivania 


rsity 
prot ssor of zoology 
Dr 
laboratory, 
Djerass 
Prot 


chemistry 


ties, omsin: L. §S 


The 
associate 


ssor 
rs 
protess 
ology, Pechnolog, 


University of 


professor f anthropolog 
; Prot . L. Hor 
professor of microbiology. New or] 
Medien Prof Hy 

and professor of 
Institute: Dr. Libbir Hy 
search msasociate, American t ! ot 
History: Prof. M. G. sor of physic 
University of Chieago; N Lipscon 
professor of chemistry. ‘vard Un 
H. F. Mark, 
stitute, Polvtechmnie is Brookl 
H Neurath, 
of Washington; 


versil 

Rockefeller win, re 


Natura 


IVersit' 
In 
Prot 


niversit, 


jun 
Dr director, Research 
vn: 
professor of bioe vy, 
Prof. G 
ssor of evtology, 
Pound, professor 
Prof. L. A. oft 

logical psychology, Dr. R 
Roberts, chairman, Biophysics Section, Department 
of Terrestrial Magnetism, Institution 
Washington; Prof. Per F 
physiology, Seripps Institution 
Dr. © I). Shane, 
Prof D> Spencer, 
Princeton University; 


ember, and 


Prot 
R. 


Versity ; 


Hear 
Ri 


Brown 


prof S801 
niversity; 


arnece 


Oceanography 
Obsers 


Scholander, 

ot 

Lit 
ot 


Stomme! 


astronomer, atory 
professor mathematics 
Mr. H. M 
physical oceanography, 
Oceanographic Institution; Prof. Leo 
fessor of biophysics, University of Prot 
J. W. Tukey. professor of mathematics, Princeton 
University; Prof. F. T. Wall, research professor ot 
physical chemistry, University of Illinois; Dr. A. M 
We inberg, director. Oak Ridge National Laborator\ 

Prof. J. H. Williams, professor of physies, Universit 

of Minnesota 


researc! 
Woods Hol 


Szilard, pro 
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Sir William Savage 


THE death of William Savage in his eighty- 
ninth year on April 6, 1961, means the passing of the 
last. survivor of that distinguished company of 
medical officers of health who contributed so largely 


Su 


to the progress of public health in the late nineteent] 
and early part of the present century. 
William George Savage, the son of John H 
born in Jamaica in 1872. He was 
privately, at University College, London. and Um 
versity College Hospital He took the B.Se Lond 


Savage 


Was educated 


Phe 


rsitv of 
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ot 
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Prot 
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medic 


with honours in 
forensic 
health in 

After a resident 
sistant prot 
London From 
was ir rn public 
iat University C ve, Cardiff, and during 1903 

09 medical officer of health and 
Colchester In 1909 he 
medical officer of Somerset. 


M.B.Lond. 
medal int 
in public 


the 
gold medicine in 
1897 and th 


ond.) post at the 


val Sussex Hospital, he beca 
College. 


pathology 
190003 he pathology 
public analyst. 
Wiis appointed 


Here he 


Borough of 
the first county 
Lid the 

savage 


was to make him famous 
that 
pursue bacteriological researches which gave 
international reputation, and at the 
administered the public health of his county 


work that 


was remarkable in he continued to 
him an 


with 


TOUS SLCCESS 


fhe organisms present in food potsoning early 


er wed Savage s attention, and he did research work 


for the Medical Research Council, partly in collabora 
Bruce White, into the 
roups and their relation to food poisoning 
Nos. 91 and 92, 1925) He 
animals and vermin were the 
He made further 
fundamental studies inte food poisoning. In 1940, 
in a discussion at the Royal Society of Medicine, he 
an account Of some original work on Salmonella 


tion with serology of the 
Salmonella ¢ 
V.R.C. Reports, 
showed that domestic 


main reservoirs of these organisms 


also 


dublin, pointing out that it was responsible for hurman 
ection in a 1956 
he published a paper with evidence on problems of 
food and directed 
aurked merease of food soning in Creat 
end of » Second World War 
advocated the pasteurization of 


number of eases; and as late as 


Salmonella attention 
to the 
sSritaim Since 
Brit. Med. J., il, 

Savage strongly 


he wrote a report on milk and the public health 
| 


Pomoninge, 


in 1912, and published the following books: The 
Bacteriological Examination of Food and Water 
1906), Rural Housing (1915), Food and the Public 
Health (1919) and Food Poisoning and Food [nfections 
1920) He was the author of a number ot 
special reports to the Local Board, 

tuberculosis of 


act 


Government 

rs on the prevention of human 
on canned foods in relation to health, 
other subjects, the majority 

based on his special 

Leeturer and Miteche ll Lecturer at the 


Society 


stigations 
of Physicians, president of the 

dieal Officers of Health in 
lic health for the Universities of London, Wales 
Bristol, and received a knighthood for his dis- 
the same vear the 


1035, examiner in 


smal 
tinguished service in 
oret sristol) was conterre lon him 
from the post of county 
r but returned to assist in publie health 

: rset during the World War 
lhereafter he did important work as « hairman of the 
Ministry of Food’s Catering Trade Working Party 
while his advice and wisdom continued to b 


by other Government departments and P 


honorary 
retired 


Second 


both physically and 
He played golf 


laring 


savage was 


His interests were 


strong 
mentally. many. 
and lawn tennis up to an advanced age, 

wimmer and a keen gardener. Interested 
and archeology, in retirement at Winchester, 


was 
also in 
history 
he pub shed an rmportant book, entitled The Making 
if Our Towns, in 1952 based on extensive research, 
and had been preside nt of the Somerset Archeological 


Society in 1945. He was a staunch friend, kind and 
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yenerous to rainy 1 Mary A. M. 
Wilson 1800, und daughter 
His son, Dr medical officer 
of Warwickshire MacNatty 


ancl heey bi 
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Prof. Gideon Mer, O.B.E. 


Mer, professor ot 

Malaria Research 
of Jerusalem, died 
Haifa. To 


will be remeni 


Pror. GIDEON GERONIMO 
epidemiology and «di 
Station of the Hebrew | 
on March 23, at the age 
malariologists all over the 
bered for his 
malaria, for his method of determination of the age of 
technique now universally adopted in 


"niversity 
of sixty-six, in 
world he 
work on the transmission of quartan 
mos juitoes 
epidemiological studies of inseet-borne diseases for 
Series ot icid papers on the bionomics of 1 elutus. 
and for his studies of insecticides in recent years 
Prof. Mer was born in 1894 in Poniewez, Lithuania 
(at that of Czarist Russia). Both his 
\fter graduating from the 
1912, 
{ there only 
movement he 


part 
parents were physicians 
Real Gymnasium he went, in to study medicine 


Iberg. He r 


of the ide 


im il two years 
At the call 
interrupted his studies and went to Palestine 

At the outbreak of the First World War he was 
exiled by the Turkish authorities to Egypt. He joined 
the British Forces, fought in Gallipoli and elsewhere, 
Pal with the armies of 
Allenby demobilization he directed the first 
reclamation works in the valleys 
of Ezdraclon and Jordan. 

In 1924, after a briet 
following a happy marriage, 
medical studies. He chose 


first-hand experience from the 


youth 


returned to 


After 


and lates stine 
malaria-infested 


Lithuania, and 
to his 


return to 
Mer went 
Italy, for he wanted to 
famous Ltalian 
school of Marchiafava and 
Celli. He graduated with honours in 1928, and after 
spending a year in postgrachiate st idies at the schools 
dicine in Amsterdam and Paris, he 
Palestine to direct the Malaria 
Research Station of the Hebrew University at Rosh 
he established 


back 


vain 
f Grassi, 


malariologists o 


of tropical 1 
returned im 1929 to 
Pinah-Galilee, where polyelinics 
for the Arab pop ilation of the re 
known as ‘Hakim el Kabir’, beloved and honoured by 
all 

Mer’s research work 
eonditions The 


and Was 


was done under most difficult 


and exacting experimental trans 


mission of quartan malaria he carried out on himself 


rZ.M The first 


treat nt of malaria with ‘C! 


and on his wife (\ rluarmtes trials on 


SUpPpPressiv' noplasmin 
done in ti 
During these t *s he also found time to serve 
oth ‘ 4 British 


to many of whom his hom 


wert k of nis own lif 
stationed ih 


hills became 


aus medical troop 


Cralilee, im the 
well known 


With the 


volunteered, 


itbreal Second World War, Mer 
ether with thre 
H.M ces and commanded a malaria field 
laboratory in Iraq and Burma. He was made 
O.B.E. for his distinguished services and leadership 
After the War, he d to Israel to us 
acquired knowl lye of modern 


assistants, to 


sritist 


his newly 
the 
establish- 


return 
insecticides for 
With the 
d with distinction 
on many health mission val of the Department 
of Preventive Medicine of the Armed Forces during 
the war of independence, and for a brief period as 
director-general of the Medical Services 


Meir 


reclamation of malarious areas 
ment of the State of Isra 
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8, 


he serve 
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NEWS and VIEWS 


Assyriology in London : 
Prof. C. J. Gadd, C.B.E., F.B.A. 


Pror. C.J. Gapp, who until his retirement in 1960 
held the chair of Ancient Semitic languages and 
civilizations at the School of Oriental and African 
Studies, University of London, is certainly the 
leading Assyriologist in Britain, and one who is very 
highly esteemed by his colleagues abroad. His work 
in the field of Sumerian and Babylonian history and 
literature, as well as in Mesopotamian archeology, 
has earned him a world-wide—and fully justified 
reputation. Born at Bath in 1893, Gadd was educated 
at King Edward VI School, Bath, and at Brasenose 
College, Oxford, served in the First World War, and 
joined the British Museum in 1919 as an assistant 
keeper in the Department of Egyptian and Assyrian 
Antiquities—now split into two independent depart 
ments, Western Asiatic Antiquities and Egyptian 
Antiquities. In 1948 he succeeded Sidney Smith as 
keeper of the Department, a post he held with great 
distinction until the year 1955, in which he 
appointed to his chair at the University, again as 
the successor of his former colleague, Sidney Smith 

Besides numerous articles in scholarly journals and 
five volumes in the well-known 
Texts from Babylonian Tablets in the British Museum, 
Prof. Gadd has published several important works, 
including A Reading Book (1924), 
unfortunately out of print, and The Stones of Assyria 
1936). a recognized standard book on the history of 
the first discoveries of Assyrian Palaces. Prof. Gadd 
has the staff of British archeological 
expeditions in Iraq (Ur, 1923-24; Nimrud, 1952) 
and Syria (Alalakh-Atshana, 1946). He was chairman 
of the Assyriological Section of the Twenty-third 
International Congress of Orientalists when it met at 
Cambridge in 1954. He was elected a Fellow of the 
British Academy in 1940, and was made C.B.E. in 
1955. Two years earlier, Oxford conferred upon him 
the honorary doctor of letters, and his 
former College elected him to an honorary fellowship 


was 


series, Cuneiform 


Sumerian now 


sé rved on 


degree of 


New Chair of Assyriology 


A cHair of assyriology, as recently established in 
the University of London, has been long overdue in 
Britain. ‘Assyriology’ now includes, by convention, 
a group of studies concerning ancient western Asia, 
from the beginnings of civilization in those parts 
down to about the time of Alexander's conquests. 
Thus it comprises not only an assortment of languages, 
by no means all Semitic, but also a diversity of 
cultures over a span of three thousand years, their 
bond of union being, in general, the cuneiform 
script. At their outset these studies owed perhaps 
of all to a few men of genius of British birth; 
vet hair of riology by has never hitherto 
existed The new foundation replaces the former 
chair of ancient Semitic languages and civilizations 


Prof. D. J. Wiseman 


Mr. D. J. Wiseman, the professor-designate, has 
already a notable career in the learned world. While 
assistant-keeper in the British Museum he has made 
From 


most 


his mark as an interpreter of cuneiform texts. 


the later period of Babylon and Assyria he has pub- 
lished two sets of historical documents, Chronicles of 
Chaldaean Kings and The Vassal-Treatic Esar- 
haddon, both with universal acceptance as definitive. 
From an earlier age and a provincial milieu he has 
made known The Alalakh Tablets, a patch of new 
ground which he opened with great success. Also to 
his credit are widely circulated upon 
Western Asiatic archwology. All who are interested 
in the peoples of the Ancient Orient will wish him, 
with confidence, a tenure of the chair as brilliant as 


s of 


two books 


it promises to be long 


Geophysical Research in the Meteorological Office 

United 
Physical 
University at 


FRANK STACEY has returned to the 
from the Researeh School of 
the Australian National 
Canberra to take up of the Gassiot 
research fellowships in the Meteorological Office. He 
has written extensively on geomagnetism and will 
conduct his future researches from Edinburgh, where 
he will enjoy the advantages of close association with 
scientists of allied interests at the University and at 
Eskdalemuir Observatory near Dumfries. The latter 
has, for many years, been the centre of geomagnetic 
work in the Meteorological Office. Dr. H. M. Iver 
has been appointed to the other fellowship. Dr. lyer 
is at present working at the University of California 
and will take up his new appointment in the autumn, 
when he will work from Kew Observatory on the 
increasingly important subject of seismology 


Dr. 
Kingdom 
Sciences m 
two 


one new 


C.S.1.R.O. Wildlife Survey Section : 
Mr. H. J. Frith 


Mr. H. J. Frirn has been appointed officer-in 
charge of the Wildlife Survey Section of the Com 
monwealth Scientific and Industrial Research Organ- 
ization (Australia). He succeeds Mr. F. N. Ratcliffe. 
who resigned last year to become assistant chief of 
Division of Entomology. Mr 
from Sydney 


the Organization’s 
Frith graduated in agricultural science 
in 1941. During the rest of the War he served in the 
Middle East and New Guinea and won a commission 
He joined the Organization after his demobilization 
in 1946 as an assistant research officer at the Lrriga- 
tion Research Station, Griffith, New South Wales 
He remained at Griffith for five years, engaged on 
horticultural research on citrus problems. He 
transferred to the Wildlife Survey Section in July 
1951. He was originally seconded to the Seetion to 
take part in the rabbit surveys associated with the 
release of the first 
From 1952 onwards he was able to develop his special 
interests in birds. He has worked on a number of 
Australian species, including parrots 
finches, but his chief subjects have been 
and mallee fowl. 


myxXomiatosis-intect« d animals. 


pigeons and 


wild ducks 


First World Meteorological Day 

THE wide scope of the application of meteorological 
knowledge to agriculture, aviation, shipping, flood 
protection, water resource questions Of many kins, 
industry and the activities of the general public is 
little realized Still less are the potentialities of 
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warnings issued by the meteorological services of the 
These 


aviators, 


warnings are specifically 
farmers, fishermen, 
sailors and all those whose affected by the 
veather. The World Meteorological 
therefore established the 
implementation of the Convention of the 
Meteorological Organization, March 23, 
World Meteorolo Day The tirst of 

The 


was celebrated on March 23. 
publie interest to the 


and to the 


world appreciated 
designed to advise 
work 1s 
Organization 
anniversary of the 
World 
1950, as 
the se dav- 
object 
work of the 
they 


nas 


gical 
ittract world 


need tor 


orological services 


ean ive It 


is also designed to show the 
continuous interchange of meteorological information 
and for meteorological! col 


thus 


world wide basis 


other 


om a 


laboration in that 


WAaVs, demonstrating 


thie provision of meteorological services in each 


results of day-to-day 
109 members of 


country is one of the tangible 
eo operation between Thatrons. The 
the World Meteorological Organization have been 
invited to the World Meteorological Day 
such means as exhib 


le brate 
annually in their country by 


lectures, oftices. 


tions, visits to national forecasting 


television and radio coverage 


Experiments on Animals 
\ BILL, 


ments on animals, has recently been introduced in the 


S3570, providing for the control of expert 


U.S. Senate. As an aid to its sponsors the secretary 

veneral of the Universities Federation tor Animal 
Welfare. Major C. W. Hume, has submitted a report 
on the present practice in Great Britain (Opinions of 
British Scientists of Home Office Control of Raper: 
Pp. 8. London: Universities Federation 
Welfare, 1961) The report 
questions addressed to British 
animals in their experimental work and, 


ments 


n Animals. 


for Animal has been 


based on scientists 
who use 
with one exception, show that men of smence are 
the They are 
satisfied that the present system of control and 
experiment administered by the Home Office does 
not in any way frustrate experimental work of the 
highest they Home 
Ottice persons screntifie 
traiming 
animals without supervision. 


well content with present system 


Wish to retain 


without 


and 
that 
be permitted to experiment on 


quality ; 
control so 


may mot 


Welfare and Care of Laboratory Animals 

March tssue ot the Bulletin of the Internati 
Laboratory lnimals 1s considerably 
its predecessors, 


Int onal 
ynmittee on 
some of because t 


bigger than 


contains. in addition to its usual international news 
items. a list of corresponding me mbers, notes on the 
visit of the secretarv-general, Dr. W. Lane-Petter, to 
Norway. the Near East and the U.S.S.R., 


bibliography of papers on various aspects of research. 


and a long 


classified according to the expr rimental animals used, 
ineluding invertebrates. The Committee is organizing 
a symposium on © The Problems of Laboratory 
Animal Disease’’, which will be held in Czechoslovakia 
early in September. The Proceedings of the sympo- 
sium on “Living Animal Material for Biological 
Research” have now become available. Full informa 
tion about the activities of the Laboratory 
Animals Centre is the LAC Ne ws Lette > 
published free in January and July and obtainable, 
as the other publications mentioned above also are, 
from the director, Dr. W. Lane-Petter, Laboratory 
Animals’ Centre, Medical Research Council Labora 
Woodmansterne Road, Carshalton, Surrey 


civen in 


tories, 


NATURE 


History of Science 


THis new annual review of literature, research and 
teaching in the history of scrence ts edited by \. ( 
Crombie (Oxford) and M. A. Hoskin (Cambridge), and 
published at Cambridge by W. Heffer and Sons, Ltd 
Phere board of advisory editors consisting of G. 
Buchdahl, Herbert Butterfield, F. N. L Poynter and 
W.P.D. Wightman. The revi 


surveying recent ork on special topies, and 


In 
vy willeontain eritical 
CSSaVS 
others 
The re 
surveys of 
other 


prouress, 


cirecting attention to proble ms for research 


sections devoted to book reviews, 


will also | 


articl of special interest published in 


ournals, and information about research in 
teaching and other matters relating to the 
subiect The tirst 


number will be published early m 1962 
} 


professional development of the 


Queen Victoria Museum and Art Gallery, Launces- 
ton, Tasmania 
Tue reeent issues of the Records and the annual 
reports for 1958-59 and 1959-60 of the Queen Vie 
complementary to 
in addition 


toria Museum and Art Gallery ar: 
h other. They indicate 
to a poli for the 


that 


conservation of objects, are also 
and do 


historical 


their share in 
wsthetic 
record of the vigorous 
the usual lack of 
In accordance 


centres of scholarly research 


the elucidation of scientific, and 


The 


activity of the 


problems reports are a 


staff in spite of 
yood exhibition and storage 
with the general policy of widening the contacts ot 
the Museum with the public, 
central shopping area of the city 


Spat 


display space has been 
obtaimed in the 
This provides accommodation for a series of fort- 
nightly 
display of notices regarding the activities of the main 
Museum. The Records are concerned with the geology 
of western and northern and deal 
both the topography and etratigraphy of the area 
(New Series. No. 12 Comments on the Cainozoid 
History of Western Tasmania. By B. Scott. Pp. 10. 
No. 13: Erosion Surfaces in Western Tasmania. By 
B. Scott. Pp. 11. Queen Victoria 
Museum and Art Gallery, 1960). 


Work in the Antarctic during 1.G.Y. 

RUSSIAN explorers have been interested in the 
expedition led by F. G 
Lazarev during IS19-21. 
Geophysical Year, when 
studied by a combined 
the 
settlement of 
this part 


serios of articles 


exhibits of special objects as well as the 


‘Tasmania with 


Launceston: 
1959 and 


Antaretic since their first 
Boellingshausen and M. P. 
During the International 
the Antareti 
effort of twelve 
centred on the 
work in 


region was 
SOovViet expedition, 
Mirny, carried 
of the Antarcti 
continent. In a published in 
Priroda certain results of this work are given. Thus 
V. Dubovsky (Priroda, 7,45; 1960) provides 
a note on two newly discovered valleys, one ealled 
‘The Valley of LG.Y.’ and the other ‘Lazare, 
trough’. V. D. Novikov Pri 8,45; 1960) 
provides an account of the construction of the 
scientific base Mirny, which was completed during 
February 1956, and later of eight additional bases. 
All these bases provided means of systematic and 
detailed 
studies, all of which are briefly deseribed by Nov ikov. 
In two articles A. G. Dralkin (Priroda, 9, 48 ; 10, 27 ; 
1960) describes the Soviet expedition to the South 
Pole in 1959 and their meeting of the American 
contingent of the Polar Amundsen-Scott station. 
The results of the study of the ice sheet and of the 


nations, 
out 


considerable 


nla, 


goological, glaciological and meteorological 
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in the Antaretic continent are pre 


Lazarey and S \ hakov Priroda, 17 
results show that in the eastern 
Antarctic the average thickness of the ice sheet 

not less than 2.000 m. and its maximum ckness 
t.O00 m The le vel of the ro k irface below the ice 
sheet varies from 1,000 m. above sea level to S00 m 
below sea-level The thickness of the Karth’s crust 


Ocean Type, ana 
The 
result of the 
sted that 


10 km. for tl 


econtine! 


Moho ) is 5 
theo 


al ove 
tal type average 


Tha 


25-70 km. for 
density of the crust is 2-8 gravity 
i the 


vork is also discussed and it 8 Buggt 
ico load produces a sag in the crust ol th order ot 
m 
Singing Sand 
the channel! of the River 


sult of des pening t 


As the re 
the town of Kremenchug a small 


artificial sland of sand 

as deseribed by G. G Volikii (Prireda, 6, 82 ; 1960 
trodden on emits a sound Neither 
vers wet sand will As a The 


the morning and a lower 


Dniey or 
tormed rhis sand, 


Wis 


when 


very dry no! 
sand emits a high pitch nu 
piteh towards the evening. The ‘singing sand’ from the 


thus be con pared with the 
Kigg im and 


al 


other 


the Isle of Scotland 


sand’ from 


localities 


Rabies in India 


indicated in 


is 


fue prevalence of rabies in 
the report of the Director of the Pasteur Institute otf 
Southern India, Coonoor, for 1959 (Pp. 1+ 116 
Coonoor: Pasteur Institute, 1960) During the vear 


34.239 courses of anti rabies vaccine were issued 

the 35.403 patients treated ut the Imstitute and 
subsidiary treatment centres during the vear, cass 
ecards were returned for 15,447 patients. Of these, 
8.007 rece ived ab comple té courst of treatment. 


During the vear YsS0 patients received a complete 


itself 


course of anti-rabies treatment at the Institute 
068 Asiatics and 12 Europeans An incompleté 
course of treatment was also given to IS84 patients 


further 
biting 


ved 


itv of iva thee 


from 


whor Hy 
the Pos ib 
rnals had been excluded 
the 1,164 patient 

incomplete es of treatment 
During the period 


(Asiatics) of 
treatment alter 
Core death was recorded 
who complet or 


eour giving a mortality 
ite of O-O8 per cent 


the total mumber of pa 


was 47,197. ar f rabi 
giving a mortality-rate f OSS per cent Equally 
neouraging figur ul hown by th subsidiary 
centre her in 1959. the mumber of deaths among 
8.027 patients vho received a complete course of 
reatment had fallen to 12 (0 15 per cent Anti-rabies 


treatment was also made avai ible for the prophyl- 


treatment of During the 37-vear 


}» riod from 1923 to 1959 51.382 animals have 
received anti-rabies treatment, among hich 473 
deaths have been reported, giving a mortality-rate 


s the 
t he 


of 0-92 per cent The report also leseribe routine 
nature of 


Institute 


and fundamental rest mto 


other diseases carrie ad out at 


work 


the 


Pasteur 


Isolation of Malignolipin from Malignant Tumours 
} 


and h co-workers isolated phos 


KOSAKI 


gnolipin, from human malignant 


pl ol pid, ra 
tumours on the basis of its affinity for porphyrin, and 
found that it was composed of choline, 


phosphoric acid and fatty au 


spermine, 


at; wa specilic to 
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URE 


malignant tumours ; and that it pron oted imtra 
poritones! growth of Ehrliel ascites cancer. \ 
large amount of nuslignolpim noeded to establish 
the structure of this compound, and to reveal s 
bioloyical and, especially patie ph jological signul 

cance The method previously described was no 
suitable for extracting malignolipun large quantities 


and, recently, Kosaki and his colleas i have deseribed 
how the substance can be produ ed in considerab! 
increased quantities (Mie Me J..10, No. 2 \ugus 
1960). The investigation makes clear th 
lipin phospholipid which has not previe 
been scolated., Two other articl rh your! 
also deal with malignolipin. One rivet he 
for detecting and measuring the substan: nm variou 
ssues including blood and escites and the other 
deseribes the column chromust ograptis solation of 


malignolip 


Trapping of Plasma by Red Cells 

\N method for dividing red blood cel 
columns has been devised by Peggy lark and B. J 
Walsh of the New South Wales Ke ; 
Transfusion Service, Sydney (Austral 
and Med. Sci., 38, Part 6; Dec. 1960 
placed in polyvinyl! chloride tubing which is sealed 
at one end with a glass bead. 
into @ piece of glass tube before centrifugation, and 
tubing is 
the 


accurate 


This tubing is inserted 


frozen before the 
nsed to 


later the contents can be 
divided. The method 
amount of plasma trapped with the red blood cells 
From these the ratio of the true to 
the observed haematocrit valuc Was found to be 0-4 
at centrifugal forces greater than 1,430g Rit 
decreased with decreasing relative e ntrifugal force, 
hematocrit value did not 


The trapper 


Was mneasure 


measurements 

ratio 

aiter 


but variations in the 
the 


correction tactor. ammount of plas: 


in the centrifuged and sedimented normal human 
blood decreased from top to hottom of the red-cell 
hiumns, but the amount in different sect ms of the 


columns became uniform as the time of centrilugation 
or of sedimentation increased wnple with 


d i 


a high sedimentation-rats rent pattern 


on sedimentation 


Leverhulme Research Awards 


following fell 


Put wships and research grant 


tenable been a 


ars have 


for periods uD 
Dunn, lect 


d: Fellowships, Dr. A. M. 

wry, University of Glaszo 
parasitic helminth fauns of wi 
Hagyett, University der 


tor 


vetermary parasitol 


w, for 
vork on the i 
ants in Britain; P 
in geography, University of Cambrid 
tlar changes in the forested area of the Serra lo 
IS14-1962; R. P. A 
chemistry, University of 
the ‘uctures of 
Sutton, demonstrator in physical 
Oxford, for 
shape and SIZCS. 
vist, the Produc 
Melton Mowbray 
examination ol 
Bowen, pro 


work 
Mar, 


lecturer in 


Brazil. Sneeder 


(Glasgow, tor 


mvestizations on anti 


Dr. L. E 


niversity of 


bioties; 


chemistry, | es on the 


Researcl 


significance of molecular 
grants, N.S. Angus, 

Engineering Research Association, 
for a metallurgical and 
samples of early iron and steel; EK. G. 


pon 


chief metal 
chemical 
tessor ol geography anc anthropology, University ot 
Wales, Aberystwyth, for studies the historical 
geography of the early Christian period in Celti 
Europe ; J. Heath. of the Nature Conservancy. 
Grange-over-Sands, for taxonomic 
studies of the Micropterygidar and 


on 


and biological 


Eriocraniidae 
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kK. F. Jessup, official of the Midland Bank, Ltd., for 
Roman barrows in Britain and northern 
Kurope ; M. Kaufman, semor 
technology, National College of 
for his studies on the history and deve lopment of the 
industry: W A. Sand f 

H.M. Civil 


for a revision ot the 


a survey of 
lecturer im plastir 


Technology. 


senior serenti 


pl 
(Research 


officer, Overseas Service 
Branch termite subfamily 


Nasutitermitinae fron 
rion: Dr. E. C. Southw 
Marine 

studies on the biology of Pogonophora. 


the Ethiopian zooge ographit al 
ard, 


(ssocnation, 


independent research 


Biologica Plymouth, 


Fishery Research Training Grants 
Fishe ries and Food 


and Fisheries tor 


fur Ministry of Agriculture, 
and the Department of Agriculture 
year 
tenable 


one post 


Scotland are number of 
graduate training grants In fishery r 
from October 1. These intended to « 
weleeted candidates to undergo a specie d course otf 
training to fit them for the investigation o! problems 
marine or freshw: \pplications will 
red from for 
for : gher degree in circumstances 
with the require 
research traming 


ollerng 
search 


yrants are nable 


science 


consid candidates permission to 
“cogister where 
this 


ments of 


Seer consistent 
approved fishery 
programy The n 
awarded during 1961 will probably not « xeeed 
Both men and women are eligible to apply. 

dates British subjects and graduates with 
honours in science of a university OF POSsSsess ¢ quivalent 
qualifications. The value of the trammeg grant will 


depend on the centre at which training is undertaken, 


the 


grants to be 
thre 
Candi 


umber of traming 


must be 


student is able to live at home, 
normally be less than £270 nor « xceed 
For candidates with two vears 
however, &@ grant of up to 
Further informa- 
Deve lopment 


London, 


and on whether the 
but will not 
£420 per 
postgradu ite expe rience, 
£470 per annum may be awarded. 
tion can be obtained from the Secretary, 

Dean's Yard, Westminster, 


Commission, 


S.W.1. 
The Association of Applied Biologists 


were 


elected for 


general meeting 


Tue following honorary icers 
1961-62 at the recent annu 
President. Dr. P. W. Brian; Vice-President. D1 
M A. Watson; Pf) lent-Elect. Prof. H. G H 
Kearns: Treasurer. KF. Raw: General Secretary, 
Dr. L. Broadbent ; Prog Secretary. M. J. Way; 
Editor, R. W Marsh ; t Editor, Dr. | 
Thomas. New members of elected wert 
Dr. F. T. Last. F. G. H. Lupton, Dr. D. Rudd Jones 
and D. W. Wright 


Lssist 


Council 


American Society for Engineering Education 


Tue following have been elected officers of the 
American Society for Engineering Education: Presi 
dent, lr. Robert W. Van Houten, president of the 
Newark College of Engineering and director of the 
Newark Technical Presidents, Dr. 
Ceorge A. Marston, dean of Engineering at the 
University of Massachusetts, and Dr. Curtis L. 
Wilson, Dean of the Missour! School of Mines and 
Metallurgy; Treasure? Wendel W. Burton, of the 


Minnesota Mining and Manufacturing Co. 


School; 


The International Society for Research on the 


Reticuloendothelial System 
been elected officers and 
International Society for 


have 
the 


Tne following 


council members of 


NATURE 


Reticuloendothelial System 
Gordon (United States 
President (Europe), Dr. Bernard N. Halpern 
Vice-President (Western Hemisphere), Dr. 
Gonzalez-Guzman (Mexico); Vie President 
Akazaki (Japan); Treasure) 
Heller (United States); Counei/, Dr 
(Japan), Dr. Baru Benacerrat 
United States), Dr. Ch irl A. Doan (United States 
Dr. Thomas F. Dougherty (United States), Dr. Ted: 
Eston (Brazil), Dr. John F. Loutit (United Kingdom 
Dr. Alberto M. Marmont (Italy), Dr. A. Ashley Miles 
United Kingdom), Dr. John W. Rebuck (United 
States), Dr Da Silva Horta (Portugal), Dr. Bo 
Thorell (Sweden Guy Voisin (France) 


Researe h on the 
dent, Dr. Albert S 
France 
Iynacio 
Dr. Kanevoshi eretary 
Dr. John H 


Shigevasu. Amano 


Jorge 
> 


and Dr 


The International Union of Crystallography 

Tur International Union of Crystallography has 
announced three 
on “Electron and Neutron Diffraction 
during mber 25 30 
obtained from Prof. S 
Council of Japan, Ueno Park, 
ration of the fiftu 
Prof. Max 


ervstals, to be 


forthcoming symposia: symposium 


held at 
furthe: 
Mivake, 
Tokyo); a 
th anniver 
Laue of the 


. LO De 


Kyoto, Japan, sept 
information 


ScLeTice 


ean be 


in Comme 
sarv of the discovery by 
diffraction of X held at 
Munich during July 25-28, 1962 (further information 

un be obtained from Prof. F. Bopp, Institut fir 
Theoretische Phy sik der Universitat, CGeschw. Scholl 
Platz 1, Munich 22 mbly and 
international congress of the held in 
Rome during S« ptembe r 9-18, 1963 (further informa 
tion can be obtained from Dr. W. H. ‘Tay lor, Crystal 
lographie Laboratory, Cavendish Laboratory, Cam- 


bridge 


Von 


rays by 


sixth general ass¢ 


Union, to be 


Rutherford Jubilee International Conference 


\ CONFERENCE is to be sponsored by the Inter 
Union of and Applied Physics, the 
Institute ot Physic and the 
itv of Manchester, to 
Rutherford at Man 
fiftieth anniversary 
cattering law The conference 
Physies Departrnont, University 
The pro 
Septem 


onal 


Roval Society, the 
Physical etv, and the 


the 


comimmemorat« he discover ot 


chester, and } artic 
of the Ruther 
will be he 

of Manchester, during September 4-8 
been divided 


the 


ran has TO st 
her 4 (1) high-energy invest 
ing), (2) 
September 5 (3) tho nuclear ground-stat 
(4) Rutherford at Manchest 
and 6) direct 


igations of mucle: (morn 


motion in nuclo; (atternoon) ; 


collective 
morning). 
rnoon); Septem 
and 


iInferaction 


her 7 (5 morning 


afternoon) ; September 

afternoor 9) conference 
on can bes obta ned from 
rford Inter 


Departiment, The 


(morning), (8) Open session 
summary Fi 
Conference, 


Jubilee 
natonal Physie 

University, Manchester, England 


Gok 


University News: Belfast 


Dr. R. Common has been appointed to a lectureship 
in geography, and Mr. M. C shen has been appointed 
to a lectureship in applied mathematics. 


Birmingham 


Dr. W. F. ViNeN, university demonstrator m 
physics, University o! Cambridge. has been appointed 
to a extablished chair of physics within the 
De partie nt of Physies from October 1. 1961. The 


title of professor of taxonomuc botany has been con 


vacant 


| 
679 
| 
a 
“4 
we 
bee 


ferred on Dr. J. G. Hawkes, at present senior lecturer 
n taxonomy in the Department of Botany, from 
May 1. 1961 

Phe following appomtments have also been 
announced Senior lectureships: Dr. G. V. Chester 


\. S. Jones (chemistry); 


W. Railly (mechanical 


nathematical physics); Dr 
Dr. L. W. Poel (botany); Dr. J 


engineering); Mr. J. G. Henderson electrical engin- 
eering): Sir Francis Knowles (anatomy Mr. A. A 
Walters (econometrics and social statistics); Dr 
W. Ek Cavenagh social study Lecture ships 
Dr. D. E. Cohen (pure mathematics) ; Mr. H. P 
Rogosinski (pure mathematics); Dr. KR. H. Jones 


eivil Dr. M H Jeyvnes (bacte riology 


W.R-H. Batty (chemistry); Dr. J. P. Simons (chemus 
trv): Prof. E. N. Corlett (engineering production 

Dr. A. J. Miller (highway and trafhe engineering); 
I Brereton (mining and minerals engineering); 
J. R. Rawling (mining and minerals engimeering) 
Research fellowsh ps Dr. J. Lehmann, to be rnp rial 


Chemical Industries Research Fellow in the Depart 


ment of Chemistry; P. Johnson, in the Department 
of Medical Biochemistry and Pharmacology; R. Joy, 
im the Department ot Medical Biocher uStry and 


Pharmacology: Dr. B. Sakita, in the Department of 

Mathematical Physi 
lhe University has received and accepted during 
22, 1960-April 12 gifts and 
113 for research purposes 
grant of £157,143 from 
pro 


the riod December 
grants totalling £271 
Included in this f 
the Ford Foundation 
vramme of research in the Department of Anatomy 
monkeys; 


gure are 
to support a long-term 
into the reproductive physiology of 
yrant of £42,300 over five years from the Department 
of Scientific and Industrial Research for research on 
organie fluorine compounds in the Department of 
(Chemistry 


Edinburgh 


fue following appomtiments were recently an 
nounced: Sen Lecturers, Dr. E. A. Smith (publi 
health and social medicine), Dr. Allan Campbell 


zoology Lecturers. G. O. Goudie (engineering), Dr 


lao-Ching Hsu (engineering), A. L. Florence (engin- 
eoring 

Glasgow 

Dre. C. H. Winson,. vice-chancellor of the University 


of Leicester, has been appointed principal of the 
Hector 


Universitv of Glasgow, im succession to Sir 


Hetherimgton, who retires on September $0. 
I 


London 


Dr. W. B. reader in organic chemistry 


in the University of Liverpool, has been appointed 
to the University char of che ristrv tenable at the 
School of Pharmacy 

Dr. I. ¢ Percival has been appointed to the 
University readership in applied mathematics tenable 


Mary College, and Dr. S. J. Pirt, principal 
officer at the Microbiological Research 
Establishment, Porton, has been appointed to the 


tenable at 


at Queen 


University readership microbiolog? 
Queen Elizabeth College 

Dr. P. Armitage, a member of the 
Research Unit of the Medical Research 
the London School of Hygiene and Tropical Medicine, 
has been appointed to the University chair of medical 
that school Dr 
Hospital 


Statistical 


Council at 


Dennis Lacy, 


Medical 


statistics te nable at 
lecturer at st Bartholome we 
College, has been appointed to the 


readership in 
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zoology and comparative anatomy tenable at that 
colle ge. 
Dr. J. A. W. Dalziel of the Imperial College ot 


Science and Technology has been appoints d reader in 


inorganic and analytical chemistry in the Chelsea 
College of Science and Technology Dr. J. D. Donald 
son of the University of Aberdeen has also been 


appointed as a lecturer in the Department of Chemis 


try of the College 
Manchester 
Dr. F. J. Urserr, at present lecturer in math: 
matics at the University of Cambridge. has been 


appointed Beyer professor of applied mathematics 
in suecession to Prof. M. J. Lighthill on a date to be 


arranged 


Announcements 

unate of ¢ hurchill 
re, Cambridge. has been appointed ¢ hancellor of 
National lt Canberra, im 
this appointment will not 


Sir Joun Cockcrort, master-cdesi 
Colles 
the Australian 
suceession to Lord Bruce ; 
affect Sir John’s position at Cambridge 


niversity, 


Pror. J. R. PARTINGTON has been given the Dexter 
Award of the American Society for his 
work in the history of chemistry Prof. Partington 
is emeritus professor of chemistry in the University 


Che mical 


ot London, but for some years has been resident in 
Cambridge. The Dexter Award consists of a money 
and a plaque, and it is expected that the 
meeting of the Chemical 


prize 
Award will be made at a 
ety in the autumn by Dr. Edelstein, president of 
the Dexter Chemical Corporation of New York. 


Sor 


Martcotm Dyson of Loughborough, Leices- 
Award of 
for his work on the 


Dr. G. 
ter, has been given the Austin M 
the American Chemical Society 
and retrieval of scientific data by computer 
techniques. The award is made every vears im 
honour of the late Dr. Austin M. Patterson in recog- 
nition of contributions in the field of chemical litera- 


Patterson 


storage 


two 


ture and especially in the documentation of chemistry. 
lhis is the first time that the 
American. 


award has been made to 
non 

Dr. E. EASTWOOD, chief of Marconi 
Wireless Tel graph Co.. Lid.. helmsford, Essex, has 
rr sponsible to 


research of 


been appointed director of research 
the managing director for the Company's research 
police \ 

PROF TEMPLE, natural 
philosophy, University of Oxford, has been appointed 
chairman of the Aeronautical Research Couneil, in 
succession to the late Prof W. J 


THe thirteenth British Electrical Power Convention 
of the Electrical Development Association 1s to be 
held at the Winter Garden, Eastbourne, 
12-15. The theme of the Convention will be **Elee 
tricity in the Prosperity and We lfare of the Nation” 
Further information obtained from J. I. 
Jernard. Electrical Development Association, 2 Savov 
Hill, London, W.C.2 

A sumMMER school in health physics (radiation pro 
Hugh D. Evans. lecturer in 


(;EORGE professor ot 


Duncan 


during June 


ean be 


tection) arranged by lr 


radiation hazards and health physies, will be held 
in the Department of Chemical Engineering and 
Chemical Technology. rial College of Secrence 


and Technology, during July 3-14 Further in 
formation can be obtained from Dr. H. D. Evans, 
Imperial College of Science and Technology, Prince 


Consort Road, London, S.W.7. 


ite 
¥ 
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THE SECOND U.K. SCOUT SATELLITE 


Taos British National Committee on Space 


impedance; (6b) to watch for temporal or spatial 
Research, the U.K. Steerin 


g Group on Space variations of galactic radiation; 
Research and the U.S. National Acronautics and 
Space Administration have agreed on the scientific 
instrument pavioad for the second U.K. Scout satellite A 

tmospheric Ozone 
to be launched by the U.S. National Aeronautics and P 
Space Administration. The scientific 


to « xplore the 
electron density in the upper / region. 


instruments. Measurement of atmospheric ozone is under the 
as in the first British Scout satellite. will be designed direction of Dr. R. Frith and Dr. K. H. Stewart (Air 
and provided by British scientists Ministry, Meteorological Office, London This will 

Phe experiments are designed to measure radio be carried out by two methods: 


emissions from the Galaxy at wave-lengths too long Sea@mung thod ; )} # method 


(a) & spectrum 
in which a broad 
is observed 

the vertical distribution of ozone in the regions Dr. Frith’s experiment will hay 
the atmosphere in which it 


to penetrate the Earth’s atmosphere; to measure band of the spectrum 1 


ve as its main 
is being formed: and objective the measurement of the vertical distribution 
easure the niu r and size of 


ine cust parti of ozone in he Karth’'s atmosphe re 


as often and in 
neountered by the satellite In addition, the 


ralactic many places as possible. These 


measurements 
gain information on should add to our knowledge of 


he processes . , 
radio equipment is to the pro forming 


rh atmosphere and destroving ozone, of the air motions which 
Ome on the thermal 

two years tim e orbit will probably equilibrium of the upper atmosphere 

pass over t he ri mgdom and = the it will be made of the intensity of the 
States. and it ou Os ) : from the Sun 


the electrical conditio 

expected t] the aatelli will be launched distribute it and of the effects of 07 
Measurements 
radiation received 


engt he in the ozone 
nformation bot] absorption reg 


British vealth the 


violet at times when 
satellite is er mg iy the Earth’s shadow 


As for the first Brit Scout satellite, this one @nd the solar ray lave pass through the Earth’s 
il be launched by a four-stage rocket system using atmosphere t reach th satellite. 
lid propellants It is expected that the satel 
bit will range between 300 and 2,000 kim. fr Micrometeorite Flux 
The instrumentation is being so arranged ’ 
will supply on Galactic t of th teorite flux is 
bein reanized Dr. R. C. Jennison (Nuffield 
ri ozone and re Laboratories. niversity of Man 
ter, Jodrell Bank, Cheshire 
Galactic Noise Jennison’s experiment has as its objective 
project neasure the gala noise im the the 


inev-range O- 75-3 Me 


letection and measurement of micrometeorites 
he exploration encountered by the satellite 
upper ronosphe re, is to be earried out by Dr im vhich the holes f 
iam Smith, Mallard Radio Astronomy Observa the 


‘avendish Laboratory, University of C 


\ 


y He will use a technique 
ried in a thin metallie film by 


‘impact of muicrometeorites \ ill be ce tected by am 


an optical method. Sunlight passing through the holes 
will fall on a photosensitive strip of solar cells and 

Dr. Smith will have three objeetives in mind: (a give a signal from each hole in turn from which the 
> measure the intensitv of the galactic background number and size of the holes, and hence of the micro 
at as low a frequency as possible under known condi- meteorites, can be deduced Che sensitivity is such 
known condi that thi holes formed by the particles, lu in lian ter 
tions of ionospheric effects on propagation and aerial or greater. 


tions of receiver sensitivity and under 


may be detected. 


THE BRITISH AGRICULTURAL HISTORY SOCIETY 


FP ESHE annual conference of the British Agricultural Dr. Hoskins has recently been engaged in a study 

| History Society was held during April 5-7 at of the types of farmhouse on Dartmoor and made an 
Seale Hayne Agricultural College. On the first evening appeal for more field work in the area for, as he said, 
members heard papers from Mr. Peter Holmes, the The history of the moor is as vet largely unwritten 
County agricultural officer, and Dr. W. G. Hoskins, He outlined briefly what is known of the earlier 
of Oxford. Mr. Holmes described the farming regions settlement of the moor and discussed its recoloniza- 
of Devon and did his best to disabuse his audience tion at the end of the Middle Ages. ‘There are, he 
of the idea that Devonshire was entirely composed explained, still to be found many sixteenth- and 
seventeenth-century ‘long houses’ or buildings of 
the type that had both human dwelling and cattle 
stalls under one roof with a common doorway and 
central dividing passage. 

The following day Dr. Hoskins led an excursion 
over the moor and showed the conference examples of 


of the good red soils associated with the ‘Glorious 
Devon’ of the travel posters He emphasized the 
importance of the hill-farming economy and explained 
also that there were large areas of indifferent shale 
soil in the north and north-east which were difficult 
to farm and not immensely productive. 
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pe of poet visited a deserted 
ite below Hounds Tor which has recently 
been cise red by mem f the Ordnance Survey 
\hout t e | thought to be identified 
t} even or ght far are Clearly visible from the 
r t it nothing is t known of the date 
! ttle nt or ad excavation on the ite 
rt th er 

(by rie ‘ ening ‘ rit rhe 
rad pauper fr her n Bath. head of 


or? nt teri il stir 
far t and Itur itput bet n 
the Midd \ md the eighteenth century H 
t} I of he } wil fant 
lin those of the 
ker h early enteenth-cer ! farmer. Robert 
Loder of Harwell Camader I} Series 53 
pose 

i) t} ft mo ng of tl conference tl I 
papers from Mr. J. Z. Titow of Cambridge and Prof 
Beresford of Leeds Mr. Titow discussed his recent 
on the typ f manors to be found on the 
Wincheste tate in t} hirteenth eentury It 
1. he Lid. beer I l that the descent of \ Hein 
roy t nity tro. father to sor but he 


r SHE papers pre nted at the recent sixth sympo 
ium of the Zoological v London on 


Society of 


Some Aspects of Disease Transmission by Tick 
held in London on March 8, revealed how some of the 
’ os of tl ‘ plex saw puzzle are gradually 


ng filled m, but at tl ime tin it was indicated 
hat there are major deticrencies m ou! knowleda 
Dr. J. MacLeod, by reference to a very inter ng 
hanical analogue of the forces at work, showed 
that th disease associations of ticks represent 
eshye n the food web of a biotie conmununity which 
rtebrate hosts and the vegetational environment 
hich upport and/or shelters them all In thi 
connexion tt is worth noting that the phy sical relation 
hips of tick distribution in Britain to the type of 


mad-ecover are known [tor onliv one of the nineteen 


pecies of tick the biotic relationships, with two 
xceptions, are practically unknown So far as 
British ticks are concerned, Jvoedes ricu has been 


most thoroughly investigated, principally 
because of its known disease relations One of these 


like other 


Live cw 


Seottish louping ill, viruses of 


appears to have a casual rather 


cLiseases, 
tick en ephalit ides 
than an intimate association with its hosts, which are 
principally sheep in Britain Although the ease 
with which this disease can be transmitted by non 
British ticks, for example, 

datus, suggests that any of the mammal-infesting 
British ticks would be capable of transmitting it 
British mammal; the 
demonstrated in J. ricinus from sheep in Nature, 
both by inoculation and infection. 

Clinically, louping ill resembles poliomyelitis of 
man, and the virus multiplies primarily outside the 


Rhipicephalus appendi- 
/ 


to any has been 


central nervous system and during the fever, which 
precedes clinical signs, the pathogenic micro-organ 


DISEASE TRANSMISSION BY TICKS 
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considering more serrusiy the po widows 


Winchester manors it was clear that 


On many ot 
holdings were otten left to the widow and that a 
kind of ‘widow cycle of inheritances as thi set up 


\ youny rian in search ot 


a holding woul 


seek a widow with on As a result of this a widow 
might remarry and leave the holding on her death 
to her second husband who in hi turn remarrica 
eaving it on his death to his widow who might then 

direct descent to the eldest son appeared 


ry again 


Prof. Beresford set out some pr i nalideas ont 
| elopment of the unusual settlement pattern in 
fourteenth-century Cornwall He explained that a 
it deal more work was required on Co sett 
nent patterns, and that potentia orkers would be 
encouraged to know that fror the 1 terial in the 
Duchy of Cornwall archives it w possible to trace 


the occupation of Duchy holdings from the 
the nineteent! He 
concluding remarks as chairman for Prof. 
s result of the 


eenturyv to early 
in hus 
Beresford, said he hoped members, as : 


ould be 


south-west 


conseious of the need for 


the rich 


more 
ker cland ial 
awaited them He was that the 
had met in the highland his 
British highlands had been neglected 
historians J \ HiGces 


conference, 
work m material 


yone, Tor, m 


opinion, the 
by avurarian 


blood Dr. 
t she 


louping il farm eventually become infected 


Ciordon 


an be detected im the 


indicate 


india 


sults that mos p on a 


Many 


afterwards 


ntal re 


develop only a fever, recover and are 


but a small proportion dev lop clinieal 
sions of infection of the central nervous system In 


these cases lesions of an encephalomyelitis ean be 


and virus recovered from the brain 
and the spinal cord. On a world scale, according to 
Dr. C. E Smith, thirteen 
tick-borne animal viruses transn 
of hard ticks 


», Cause disease in! 


demonstrated 


Gordon there are known 
itted by five 


All these 


wn or domestic 


yenera 
and one of soft tick: VITUReS, 
except on anunals 
which are usually incidental host of the viruse 
Their long-term natural maintenance depends on the 
geographical and between 
vector tick and ground-frequenting mammal, and 
bird in the blood stre which the virus 
inoculated by tick-bite can adequately to 
infeet. further 
adequate only where suitable vegetation provides the 


behavioural association 


Species, ams of 
circulate 
ticks. Because tick populations are 
appropriate microclimate, infect ions occur in restricted 
foci. Wild vert not usually show the 
disease, but can be infected and circulate virus only 


‘brates do 


once because of antibody formation, and accordingly 
their population turnovers must supply enough new 
susceptibles annually. Movement of these viruses 
to new areas probably depends on the carriage of 
infeeted ticks by large mammals or migrant birds 
\ stable enzootic 
epidemic mainly 
in ticks or vertebrates. 
animals or introduetion of 


disease changes to epizootic oF 


because of population-changes 
or introductions by man of 


domestic virus to new 


arenes, 
A second febrile disease of sheep and cattle in 


Britain is tick-borne fever, which was discovered 


during the investigation of louping ill by Gordon 


: 
‘ 
the Dey H n 
the Net] nd Prof. Slicher van Bath discussed i 
| 
‘ 
+] 
produced ihstantial evidence to ipport a tor 
ise 
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Hit he rio tick borne lever has been ‘ 
it Dr. A. Foggie 
apart from the of an arthropod vector it 
as little im comn the t 
typhus and Rocky Mountain spottod 
phagocyte 
under 


sified 


that 


ws a Rickettsia, 


presence 


yon wilh rickettsiuu such 


seen parasitized 


Lo large 


form: 


resemblance viruses, and 
contrast the elementary 
have been seen in rapid Brownian 
enon 


olonies of 
been 
Dr 
now be 


paral le led im 
organism had 

ettsia phagocytophilia, 

that it should 


toecetes, in so far as it morpho 


onally 


pinion 


illy type species micrott, a 
borne para the polymorphs of voles in 


tt: 


in important 


fever is widespread, and 

Dr. MacLeod 
links in the 
birds and 


borne 
Was that 


by 


n relation to ime flicrent biocoenose 


through self de-ticking, as in mt 


« 


wes, transmission can occur by the second day 
r attachment of Sheep are reservoir 


infection for ticks least 


ot the rea 
and and ere 
there may be 
and ovine 
Jated stram tre 


the 


infectivity to sheep 
*louping ill are aggra 
ck-borne fever mucro 
shown Gordon's experut nts 


COP 


louping il and tick-borne 


exposing 8u tible heep to mat ural infection 


with 
In the wider field of rickettsial int 

S. Beriram o ithined the 

rganisms as dedueed by various workers 


fever 

etions and tick 
characteristics of 
o 
ctron microscopy, 


The 


CSIOSIS 


neliding ‘it 


TO Than 
ti H >ricke 
considered as well ecorunent on tick-borne 


ettsia-like 
of. Bertram 
hin the 

vmbioti 


veterimary mterest 


differentiation 


ot 


ihustrated 


organ 
then 
controversial assemblage of pathogenic 


this 


trom lex tron 


presents an 


organisms bere tit 
that 
ypportunity for fruitful re 
f the different rickettsiae in their tick hosts 

Although tick is constantly associated 
vith an infestation of Ixodes ricinus, the tick does 
«tor of the causal Staphylococcus. 
observations that Staphyl 
of the bacteriophage types as those found in 
tick pywmia cases were found to be common commen 
skin of lambs in both tick-free and tick- 

Lambs in the phase 
fever shown 


and technique 


examination of the fate 


not appear to be ay 
show 


Foggie’s 


same 


sals on the 
nfested 
f tick-borne 

to 


neutropwnte 
were to be a hundred- 
told more susceptible t the intravenous inoculation 
of Staphylococer than The 
itaneous or intradermal inoc ulation of Staphylococce, 
either with or without an extract of tick salivary 
sland, or the feeding of ticks on heavily contaminated 

failed to reproduce the disease in both 


areas. 


healthy lambs. sub- 


skin areas, 
normal and neutropenic lambs. 
(redwater fever) in cattle in Britain 


Piroplasmosis 
now believed to be distinct 


is due to a piroplasm 
from Babesia and for 
of the earlier name of B. 
Dr. H. E. Shortt made the point that piroplasmosis 
is one of the major causes of morbidity and mortality 
n cattle, and as such has a serious effect in limiting 


which resuscitation 


diverqgens is proposed. 


hove 


NATURE 


6OS3 


of man So far as 18 
very likely the only 
although Africa 1s 


affectod 


the potential 
are bine and 


condition, 


most 


vector of this and, 
probably the continent, 
world harbour both piroplasms and 


Our 


all paris of the 
their tick-vectors knowledge of the life-history 
of the p roplasmis i de quate and 


Dr che t lif Bahesia 


Shortt. i 
Rhi; phalus, hi ‘ mtribu 
| poss 


tilling 1 ! 
ana 


the introduct 


canin entor 
on Dr. 


ef in 
Mache 
th the appare nt 


En 


land, 


one or both 
introduce 


the 


+ 


trom apparemn 


of these 
rruitte xpermenta 


Man 1s 


w 


but 


normally on, 
are almost i ait a 
4 tantly exposed 


re 
ais a 


and in infeste 


to their bite 


reservoir of 


the po sibility of acting 
inapparent of man 


( 


or 
eannotl be tated 
cor of the spleen in 

oll +} 
man nes ul 


in this 


ore ensue The 


multiply and a 


that thousands, not millions, of 


and m contact 


pomt wa 


poople mn ler rural con {ition 

harboyr 

or even certain tie k 


nm, a 


parent infeetions 


with 
of Bahesia, other piroplas 
borne viruses Whether sur 
even m peopl posse ny a 
investigated further by Pro 
Relapsing fever, a 
soft ticks, is transmitted by the bi 
! of the bite the 
produ ed by some species during feeding 
Walton. in diseussing human relapsing fever epic 
ology in Kas ern \friea, Lese ribed the morphological, 
biological and di tribu ional four 
of Argasid ticks 
Ornithodoros 


pastures, 


hac on nar 


ples 


f. Garnham. 


ibject being 


tropical clisease a sociated with 


te and/or contamina 
fluid which 1s 


r Dr. G. A 


Tion wound by coxal 


inchided 
moubata Murray, 
f them in the transmission 
outlined with reference 
African domestic 


under 


pres iousiv 
1877). 


species 
the name 
The part played by each ¢ 
of human relapsing fever 
of the 


Wis 
to the evolution Kast 
and the decisive effect on local transmission 
duttoni by the feeding preferences of 
one hand the distribution and 
of the human the 
implications of immunitv 
ilhustrated in 
population 
producing 
the Dr. 
to the fact that, 


sub 


of Borrelia 


on and 


races 
behay mur 
The existence 
infection In man were 
to minor and human 
ments and to factors 
in the territorial 
M. G. R. Varma directed attention 
in an infected tick. spirochetes may be found in 
practically every organ; but the organs are not 
necessarily infected with the samo frequency or to 
the same degree. Moreover, two species of spiro 
chietes may behave differently towards the same tick 
Both the frequency and the degree of 
are connected with the method of trans 
Thus it has been shown 


its 
social native races on 


other 
to the 


and 
relation 

move- 
changes 


major 
other 


incidence of disease. 


organ. 
infection 
mission of spirochetes. 


4 
ha 
the ph | 
ca 
vement 
psittacosis viru Wh 
Foggie was of the opi 
eric wnt of D. reticulatus in south 
ae. Ma those of / nus, the wild and free-rangs pon & 
Devon and Cornwall, and i N 
well the ologically suscep ble to devastation by 
of these disease agen if they 
the latter have been trans 
Vv 
susceptible = 
conta by Th i 
; 
lifferences = 
of the orga 
vated by the 
‘id 
Mig 
Ra 
= 
i 
2 
es 
ic 
= 
ar 
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that the salivary glands of nymphs of Ornithodoros 
moubata are heavily infected with Borrelia 
duttoni than those of adults. There is also 
some evidence to show that infection of the salivary 
glands that 
old adults, apparently as a result of repeated feeds, 
rarely transmit the mfection by bite 

Inf the 
ticks do not 


more 
are 
may die out in 


the course of tune, so 


ction of coxal glands in those 


produce any coxal fluid while 


Species ot 
which 
have no 


can importance im the transmission 


of spirochetes and such ticks transmit solely by the 


bite Coxal fluid from such ticks has been shown 
to be non-imifective although the glands thernselves 
may be infected 

Continued experimental passage of the spirochetes 
through the vertebrate hosts may result in their 
failure to inter tick iccessfully However, by 
noculating spirochetes directly into the 
the i’ ible to infiltrate the salivary glands and 
eoxal gland transit the imfeetior suyyesting 
that t) gut may act as a partial barner to the 


into the 


Some kro axl of the nature of the food u bibed 
] cks and the methods of acquiring it may be of 

nificance the tuming of the mtake and 
imtroduetion of Tele ithogens from and to the host 
| i n of sections of larval and 1 iphal tick 
oF ra 


Dr. Tp R Art ! h evi nee hat a pro 
ntake ancl clipe of non-blood 
e& ov Moreover eld observations of adult 
n feedu on cattle 1 that Chk 
ot bee ame cdevres of en rye ent range im colour 
from light yellow to greyish, especial n the earlier 
tag These colour differences are a reflexion o 
the colour of the gut contents visible through the 
ntegument, and, as afterwards confirmed by spectre 
photometric anal the darker coloured gut 


rH COLLEGE (University of 


y' ELIZABI 
London) honoured by 


iin Visit tron 
H.M. Queen Eliz th. the Queen Mother, Chancellor 
of the University of London, when, on May 9%, she 
pened the me building on Campden Hill, the Sir 


John 


Atkins Laboratories Her 
of the College and d 
assembled outside the 
a tour of the building. where she talked to 
of the staff and students who work 


The building Messrs 


Majesty addressed 
} 
stu guished gu 


Laboratories, and then made 


bers ests 


a number 

Adams, 


designed by Holden 


and Pearson, and ereeted by Messrs Holland and 
Hannen and Cubitts (G.B.). Ltd... is six storevs of 
brown Buckinghamshire facing bricks, with panels 


the 


stone 


and 


houses 


lines of windows. 
dressings It 
Departments of Biology, Microbiology. 
Nutrition, which moved from the College 
building last and released much-needed 
space there for the expansion of other departments. 
On part of the floor there is a 


bricks between 


Portland 


of cream 
reconstructed 
the and 
main 
autumn, 


top self-contained 


Isotope Unit for the use of any department needing 
to work with radioactive materials. 
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oft blood and thie lighte r 
a predominance of thuids 
The ingestion of blood-inhabiting pathogens by the 


contains a high proportion 
eoloured gut non blood 
tick may accordingly be delayed for some davs and 
all In 
with short penetrant 
the diet is exclusively 
which 


the ingestion and passage of blood-inhabiting patho 


In some not 
larve, particularly 


ability. it well 


cases occur at certain 
those 


be that 
non blood digested Tissties, 


one of event 
gens are gligible 

One of the significant features in ticks and mites i 
transovariall 
Prof 
liseussed how this may happen in rickettsiae, 


the ability of their pathogens to pass 
trom the Bertram 
irred in ticks infeeted with 

duttoné and Col. S mentioned the 
of B. canis through the ovum of Rhi pice phalus 
Transovarian transmission in ticks be 


(Giarnham stated 


one generation to next 
Varma showed how 


Borrelia 


Passage 


it oe 


and mites may 
Prof 


transin 


either obligatory or incidental 
that transovarial 
and in Rickettsia tsuts 


example, 


obligate oeceurs im 


Karyolysus Whereas 
canis 
from adult to egg to larva 


Viruse 


umaqushi 


as Shortt deseribed, may either 


progress that is, trans 


ovaril 


ortromstage to ste PRESS 


through the egg, and spirochwtes often are trans 
mitted in this way, although the organism tends 
to become less virulent to the vertebrate host atte« 
such passage, and, if this is repeated for 
nerations the progenv eventually freed of 
infection It has been suyvestedd that ease of trar 
‘ rial trans? sion im ticks 1 uy be related » 
fact that only a single membrane separates the egy 
trot the whereas imsects greater 
insulation agamest the entry of viruses and pathogen 


is afforded by the 
proceed nos of the W bye 
full by the Zoological Society of London 


sresence of three membrane 


iblished 


Th 
following 


Nutrition rit vas found al 
the establishment by tl 


Nutrition), still the 


London of the degree of B.S« i 

only degree of its kind in the world For the first 
six vears it worked in very restricted Quarters, m 
part of two prefabricated huts. Now it has an are: 


and is the first univer 
Britain to 
designed for teaching of and research im nutrition. 
large forty 
undergraduates and a smaller teaching laboratory 
for twelve advanced students, there is 
tion for twenty workers, with ten 
anima! rooms for the rats and mice used in studying 
nutritional problems. Already, with the aid of grants 
from the research councils, foundations 
and from various industrial organizations, it has been 
possible to add eight graduate 
the staff of the Department. From this beginning the 
College will go on advancing by research 
of nutrition, a which assumed a 
importance in face of the imminent danger of food 
production and food distribution failing to keep pace 


of more than 12,000 sq. ft 


sity department in have been specially 


In addition to a laboratory for two 


accommoda- 


two research 


from research 


research workers to 


the science 


science has new 


= 
A 
in 1954 
bs 
+ 
ree 
at: 


May 20. 1961 


No 4777 


with the upsurge of world population; and by 
training a steadily imereasing hody of nutritionists, 
qualified in all the aspects of the subject scientific. 
social and economie which now make up the full 
study of nutrition. the College will provide the workers 
needed not only to help in the fight agaist hunger 
and malnutrition but also to deal with the different 
nutritional problems of the well-fed countries 
The Department of Microbiology. already 
research, but hitherto greatly hampered by 


now has fully air-conditioned research 


known 
tor 
lack ot Space 
laboratories and is probably one of the best equipped 
non-medical microbiology departments in any univer 
Britain \t undergraduate 
teaching is confined to ancillary courses, but if the 
University decides to B.Se 


clegree ink microbiology. Klizabeth Colle re 


present its 
introduce a Special) 
will 
be among the The 
large teaching laboratory. with about forty student 
places, is admirably fitted for the The 
University has just instituted a readership in micro- 
biology the and from October 
1961 the reader will be head of the Department 

The Department of Biology has the whole of the 
ground and first floors and part of the lower ground 
floor of the new building for zoological and botanical 
its old premises it had 
little room for research workers. Now it has accorn 
modation for twenty, including the teaching staff. and 


first to provide eourses for it. 
purpose 


College. 


tenable at 


teaching and research In 


already six postgraduate research workers have been 
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added to the Department, including one post-doctoral 
Research Fellow. The two teaching laboratories each 
have sixty places for undergraduates, and the College, 
which already had one of the biggest entries in the 
University for the B.Se hopes to 
be able to inerease the number still further. Britain 
needs specialists, but it screntists 


(General) degree, 


also needs many 


with a broad and balanced education for industry, 
for teaching. and for many other tnoportant 
of life. This need is well filled by graduates with a 
London B.Se. (General) degree. College 


at seeing that this ce gree is accorded the 


walks 


and the aims 
it deserves 
It is most fitting that this new building should be 
Atkins, the first Fellow of the 
largely for the 
As a young doctor he felt 


Sir John 
John 
foundation of the College 
the need 
could be taught with a 
that im by 
raised the funds for the er 
main buildings in Campden Hill Road 
the Body in 1912 and still 
Phrough all these yeurs he watched 
College. and cherished its aims 
thirtv-siX Vears. as the 
guided it through the crucial 
The Sir John Atkins Laboratories will 
reminder of all that past, present 


students owe to him 


named after 


College Su Was responsible 


so strongly for a colleg where domestic 


subjects proper screntifie 
efforts, he 
ection of the 

He joined 
serves on it 
the 
For 
Council, he 


background his own 


necessary 


Governing 
has over 
interests of the 
chairinan of 
stages Of its 
developinent 
be perinanent 


future generations of 


and 


DAMAGE BY RHIZINA UNDULATA IN CONIFEROUS 
PLANTATIONS 


Was 


who attempt to establish. or re-« stablish, 


forests artificially on land on which there 
never any natural forest, or from w hich every remnant 
disappeared, 
This 
fact is brought home forcibly in a recent publi ation 
by the Forestry 
with a fungous disease which, significantly, has been 
observed 10 be serious mainly in plantations recently 
soils* 


(on 


soil has since 


of a natural forest 
are always liable to encounter fresh trouble 
comeerned 


Conunission whieh is 


established on non-torest 

The title, Group Dying of 
(Groups of trees may clie for 
for example, from strikes by lightning. from deposi 


fers, ws untortunate 
a variety of reasons as, 
tion of toxic materials. like manure heaps, within the 
stand fungi other than Ph 
and so on, and why this forest record is not simply 
entitled Rhizina undulata with an appropriate equiva 
to under 


trom attacks by na, 


lent in English is misleading and diffieult 
stand. A appoar to be the 
fire-site tungus . 

Rhizina undulata Fr. ex Fr. is deseribed as ‘coloniz 
ing’ the sites of fires lit during forestry operations 
in pole-sized stands. From these spreads 
outwards over @ limited period of years, with the 
result that of dead trees oceur withm the 
stand. In these breaks im the canopy 
give access to strong winds and form starting points 
Rhizina 


suitable name would 


sites it 


groups 


some 


of what may develop into serious windt hrow. 


has been recoymized as & parasite since 1804, and has 
been described from both eastern and western States 
in the United States as well as from Europe, Signifi 
cantly, it does not appear to attack leaf-tree species, 
The first record of so-called 
dying’ m Britain seems to have been in 1936, 
but it 1953 that Rhizina has 
frequently observed associated with groups of dead 
trees in the British Isles. 

Messrs. Murray and Young, on the basis of a stucly 
of dead 
Britain. 50 of which are situated along the western 
seaboard, the 
becomes recognizable on fire sites, and a very large 
proportion of the dead 
fires. This has led io the prohibition of all 
fires, even those lit for the brewing of tea, in or near 
the plantations of the Forestry Commission. This 
means of control ean be strongly recommended to 
although it 
for tidiness 


only conifers. group 
Creat 


is only since been 


groups of trees m OS toresis or Ostates in 


have clearly confirmed that fungus 


groups were associated 


with 


other forest owners, is often diffieuli to 
overcome the 


normally to be associated with artificial plantations 


passion which seem 

The general history of the disease and its behaviour 
are described together with a more detailed survey 
of two infested forest Scotland. There Is 
an excellent description of the fungus itself; but in 
discussing the nature of the attacks and the behaviour 
of the the have been 
handicapped by adequate experence of sit 
nation and by the prevailing ignorance of 
fungi, and of their relationship 


areas in 


fungus authors obviously 


‘exami 


soil organ 


isms, inchudmg 


ar 
| 
* Forestry Commissi! Forest Reeord No. 46 Group Dying of 
4 i¢ I \ ne ry iv 1? fieures 


to the organic matter in the soil It is unfortunate 


that no full deseription of any ot the sites or soils 
examined is published although it may have been 
recorded elsewhere It has been found that Sitka 


spruce 18 especially susceptible to attac k. and not 
solely because it happens to occur in no fewer than 
88 of the 58 areas examined. A point whi h is not 
made clear is whether Rhizina the 
hefore the plantation 1s established possibly ASSO 
ciated with the organic therein. Sitka 
spruce is most often planted on soils with a high 
or rush covered 


@xists im soil 


matter 


matter or on grass 
in close association with 


content of organi 
Phizina 
for example, 


exist 


and 


may 


only when the organi 


some vears the World Health Organization 


YOR 
I has taken an interest in t he proble mo ot juve nile 
delinquency In 1949, at the request of the United 
Nations, the Organization carried out a study of the 
psychiatric aspects of the origin, prevention and 
treatment of juvenile delinquency as a contribution 


to the United Nations programme tor the prevention 


of erime and treatment of offenders Since then. 
representatives of the World Health Organization 
have taken part im many conferences and have 
regularly attended meetings of the United Nations 


Consultative Group on the Prevention of Crime and 


the Treatment of Offenders; 
has. through its Regional Office for Europe im Copen 
hag 
ment of offenders 

In 1959, again at the request of the United Nations, 


and the Organization 


en. organized a seminar on the psy¢ hiatrie treat 


another study was carried out by a psychiatric con 
sultant, Dr. T. ¢ N lecturer im 
forensic psychiatry im the University of London, who 
was appointed by the World Health Organization to 
with a review of 


Ciibbens. 


complement the earlier study 
present trends in juvenile delinquency, based on his 
own personal experience, the recent literature and 
firat-hand information obtained during 
number of countries— Australia, Denmark, the Federal! 
Republie ot Israel, Lebanon, Poland. 
Sweden and Yugoslavia. Dr. Gibbens's report, which 
tted to the se« ond United Nations Congress 


Visits to # 
(hermany. 


vas subm 


RECEN' issue of the We ld Health Orgaanization 

A Chronicle is concerned with the transmission 
of malaria parasites hetween monkey and man* 
The knowledge that such a transmission can tuke 
place dates bac k to 1932, when, m India, Knowles 
and Das Gupta found that Plasmodium knowles 
conld cause a febrile infection im man Knowledge 
of simian malaria in relation to man was ¢ xtended im 
rodhein ot 


orphologically 


African chimpanzees was 


and rie unologi ally 


1048, when 7’ 
found to he 
identieal with 
showed that human malaria parasites sur has P. vivax, 
/’ fale and }’ could he transmitted to 
chin panzer s through anophe line n osquitoes although 


malariae of man. Subsequent work 


parum ovale 


Chronicle, 15, 1, Januar 1941 


* World Health Organizatior 
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matter is altered or consumed by fire does it vir 
lenthy attack the feeding roots of the trees What. 
for example, happens when Rhizina encounters the 
associated with conifers 

into the 


usually 
There is a great need for 
occurrence and behaviour of all the muicro-organism 
found in the soil, and it is important for forester- 
that soil research should be based, where possible, 
on the soil of the natural forest. While the natural 
forest is a reality which has stood the tesi of time. 
still illusory concept 
satisfactory and 
disturbed by organisms, 


forester’s cont rol 


mvcorrhizal fungi 


pore research 


the artificial forest remains an 
nowhere brought to 
liabl» to be 


like Rhizina, beyond the 


por manency, 


ROT iously 


on the Prevention of Crime and Treatment of 
Offenders, has now been published with some minot 
amendments *. 

The forms or 


delinquency consist partly of delinquent acts which 


new manifestations of juvenile 
are a& consequence of new opportunities for erime, 
but which do not differ in their ess ntial character 
from more traditional forms, and partly of offences 


which appear to reveal a fundamental change im 
behaviour, or the participation of sections of the 
community which have not previously been involved 
im erin 

It is t hese 
primarily concerned in his review of social changes. 
changes in family life and in the individual delinquent 
wayward 


with newer forms that the author ts 


special property offences, sexual offences 
violent offences, alcoholism and drug addiction 
and hooliganism. He also discusses pre 
prevention, prey ing particular att ntion to the develop 
ment of prediction studies designed to identify young 


children delin 


yvirls, 
sent trends in 


who are in danger of beimg seriously 


quent im the future. and to the tendeney to design 
preventive programmes In such a way that ther 
results can be scientifically evaluated A chapter o 
treatment deals with diagnosis, treatment at libert, 


and institutional treatment 


® World Health Organization Publis 
nile Delinquency. By T. C. N 


in splenectomized 


patent parasitemia appeared only 
apes. 

In certain parts of West Africa the chimpanzee ts 
to harbour P. malariae, and man has been 
to be readily susceptible to the strams har 
bhoured. The anopheline vector of the 72’ 
these chit ipanzees has not been identified. In Sarawak 


known 


shown 
malariae ot 


certam strams ol human parasite s ot quart in malaria 
have been observed to have a peculiar n orphology 
which suggested that the parasite might be of simian 
origin. Inthe Amazon region of South America, some 
P. vivax infections in man have been held to be derived 
from simian malaria. found in howler 
monkeys of the forests near Santos, has been suspected 


of being closely related to P. ovale 


f 
| Health Papers. No. 5: Trends 
Gibbens Pp. 2 Swis- 
ld t Organization 
franes i World Health yar i 
London: H.M.S.O., 1961) 
he 
are 
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In May 1960, came a new development During 
research at the U.S. National Institutes of Health. 
Jethesda, by Eyles, Coatney and Getz on the trans 
mission to rhesus monkeys of 2’. cynomolgqi bastianelli, 
some very iarge-scale inoculations of sporozoites into 
monkeys were carried out. Two staff members of the 
Institutes, neither of whom had had any recent contact 
with human malaria, were dealing at close quarters 
with heavily infected mosquitoes; they both devel 
oped with fever which, after a remittent 
period, proved to have tertian periodicity. Blood 
smears, slides and with 
stain in clean dishes, showed that both had vivax-type 
parasites with enlarged erythrocytes and Schuffner's 
stippling. Five millilitres ot blood from eac h of the 
t individuals, intravenously two 
uninfected rhesus monkeys, produced eynomolgi-type 
infections in 8 days in one monkey and in 10 days in 
the other. Two human volunteers each received 10 ml 
of blood intravenously from one of the imdividuals; 
hoth developed clinical attacks of malaria with vra. 


illness 


made on new staimed new 


wo injected into 


type parasites, enlarged erythrocytes, and Schuffner s 
stippling. but without high parasite densities. 

The two individuals in whom the infection was first 
discovered received chloroquine treatment within 24 
hr. of diagnosis. At the time of treatment both showed 
low levels of parasiteemia. The parasites promptly 
disappeared with treatment and no relapse occurred 

Another person allowed 30 
heavily infected with 2’. eynomolgi bastianelli, to feed 
on him, and malaise and 
fever and No parasites 
were found in his blood, but a monkey free of disease, 
intravenously injected with 10 ml. of his blood, 
developed an overt infection in 6 days \ fourth 


HOA nophe les freehornii 


headache, 
later. 


experienced 


eleven twelve days 
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person developed a typical malaria paroxysm with 
rivar-type parasites fourteen days after beimg bitten 
by 1OA. } heavily infeeted with P 
hastianelli. 


freeborni:, cynomoldqi 
undertaken at 
had recovered 
from with P. 
On being re-inoculated with heavy doses 
of parasites taken from the 
which had infected by intravenous 
ot the blood of one of the two aecidentally infected 
staff members, monkey showed transient 
parasitemia indicating almost complete immunity. 
The other had an attack of malaria that was shorter 
and than the hastianelli attack. 
These results supported the view that the human 
infections were lue to P. cynomolg: hastiane lli. 

The significance of these infections of human 
beings lies in the fact that they were transmitted by 
mosquitoes which had fed on rhesus monkeys. The 
theoretical possibility of natural infection of man with 
monkey malaria had already been suspected; but it 
was the anthropoid ape, not the monkey, which was 
formerly suspected as being a possible carrier of human 
malaria. Monkeys are much more numerous and wide- 
spread than apes, and live in closer association with 
man, and at least seven species of anophelines are 
known to be able to transmit 1’. cynomolqi to rhesus 

Some of these species are exophilic, and 
unlikely to be affeeted by residual insecti 


were 
which 


Cross-imimunity studies 
Bethesda on 
spontaneously 


two monkeys 


infections cynomolg: 


one of two monkeys 


been injection 


one 


less severe usual 


monkeys. 
therefore 
cides; moreover, the host preferences of anopheline 
vectors for man and for the monkey are often almost 
the same. Consequently, experimental proof that man 
can be infected by monkey malaria opens up a new 


range of possibilities. 


EFFECT OF MASS TRANSFER ON THE VELOCITY OF RISE OF 
BUBBLES IN WATER 


By Dr. J. H. LEONARD and Pror. G. HOUGHTON 


Department of Chemical Engineering, University of Pittsburgh, Pennsylvania 


LTHOUGH Datta, Napier and Newitt! were the 
tirst to suggest that ‘“‘mass transfer (from bubbles) 
may be accompanied by some retarding effect’, no 
dletinite reached in this 
from their experiments on carbon dioxide bubbles 
rising in In the present measurements both 
velocities of rise and mass transfer-rates for bubbles 


conclusions were respect 


water. 


eould be measured separately over short distances in 
a column of water. The apparatus used was a modi 
fication of that? in which soluble bubbles were formed 
in a cup under and allowed to rise up 
through a completely closed ‘Pyrex 
® em. internal diameter, 270 em. long) filled with 
the change bubble 
registering the position of a mercury 


mercury 
glass column 
water; in volume of each was 
recorded by 
meniscus in a horizontal capillary side-arm, which 
provided the only opening to the atmosphere. By 
stretching a fine platinum wire through the capillary 
and connecting the wire to a bridge circuit it was 
possible to record the position of the mercury meniscus 
and henee the bubble volume on one channel of a 
high-speed Although the 
principle was used earlier**, these earlier experi. 
menters used high-speed photography to determine 


Sanborn oscillograph. 


the bubble by 
of the liquid 
However, the present 
that of Houghton ef al. 
interrupt a series of light beams and photoelectric 
cells placed at intervals of 47-0 em. up the column. 
As the bubble passed each light beam, the change in 
light intensity, recorded channel 
of the Sanborn oscillograph In way it 


the volume of 


position 


photographing the 
the capillary 
apparatus also differs from 


Theniscus im 


in that the rising bubbles 


second 
this 
possible to determine the average bubble velocity 


Was on a 


Was 


and the average mass transfer-rate separately over 
each 47-0-em. section of the column together with the 
corresponding average bubble diameter over the same 
In certain instances the velocities of rise, 
obtained by the method described, were also con- 
firmed independently in a separate apparatus by 
forming the bubbles at Various Sizes, USINg & 
and then timing 
length of column, using a stop- 


section 


jets of 
mucrometer hypodermic syringe, 
them over a LILO em 
watch and starting the measurements at a distance 
from the jet (et. ref. 5 
I and 2 show that mass transfer has a pro 
found effect on the 
water for bubbles with equivalent spherical diameters 


of 20 em 
Figs 
velocity of rise of soluble gases in 


= 
a 
Ag 
: 
ae 


mm. Bubbles with diameters 
greater than 7 mim. have not been included in these 
figures, since mass transfer was found to have no 
significant effect on the velocities of rise of bubbles 
in the diameter range 6 20 mm., presumably because 
the profile drag and inertial effects present in the 
larger were much more important than 
the surface effects. The mass transfer-rates for the 
gases in Figs. | and 2 are in the following descending 
order: carbon dioxide > nitrous oxide > ethylene ~ 
nitrous oxide nitrogen mixture (50 mole per cent) > 
nitrogen. The largest velocities of rise are found for 
insoluble gases represented in Fig. 1 by the data for 
nitrogen rising in water saturated with 
nitrogen ; in this system, the bubbles expand as they 
rise, because of the reduction in the hydrostatic head. 
The gas with the largest mass transfer rate is carbon 
dioxide, which also demonstrates the lowest velocities 
The systems with intermediate mass transfer 
rates between insoluble nitrogen and carbon dioxide 
also show intermediate effects on the velocity of rise. 
For example, Figs. 1 and 2 show that bubbles formed 
from # 50-50 muxture of nitrous oxide and nitrogen 
have velocities of rise half-way between those of 
pure nitrogen and pure nitrous oxide. In fact, the 
figures show that the effect of mass transfer is to lower 
the velocity of rise as the mass transfer-rate increases, 

the velocities of are in the following 
nitrogen nitrous oxide mixture 
(50 mole per cent) ~ ethylene > oxide > 


in the range 2-6 


bubbles 


bubbles 


of rise 


ro that rise 


order nitrogen 
nitrous 
carbon dioxide 

It is evident that the lowering of the velocity of rise 
for soluble bubbles cannot be explained simply on 
the basis of a change in terminal velocity of rise with 
diameter, the of rise of insoluble 
bubbles decrease with increase in diameter in the 
range 2.6 mm., whereas, when mass transfer occurs. 
the velocity either increases or does not change much 
diameter Furthermore, in no did the 
dusmeter change more than 5 per cent of its value 


since velocities 


with case 
over any section of the column. 

Another possible explanation might be that as a 
bubble decreases in size, it should accelerate if the 
velocity of rise follows the curve for insoluble bubbles. 


i} 
. 
e*/ 
=e 8 
x 
16 = — 4 — | 
Equivalent spherical diameter, d. mm 
Fig. 1 Effect of mass transfer on velocity of rise of bubbles in 
wat r 
bubbles in water ethylene bubbles in 


trogen bubbles in nitrogen-saturated water 
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Equivalent spherical diameter, d, mm 


Fig. 2. Effect of mass transfer on velocity of rise of bubbles in 
water 

@. nitrous oxide bubbles in water @. hitrous oxide-nitrogen 

bubbles (50 mole per cent nitrous oxide) in water; , nitrous 


oxide bubbles in aqueous nitric acid (pH 0-7) 


The acceleration would then produce an increase in 
virtual mass of the bubble (cf. ref. 6), which in turn 
would reduce the buoyancy forces and indirectly 
affect the velocity of rise. However, the experiments 
using pure nitrous oxide bubbles in aqueous nitric 
acid (pH 0-7) shown in Fig. 2 tend to eliminate this 
explanation. The velocities of rise of pure nitrous 
oxide bubbles in dilute nitrie acid 
as the velocities of rise of insoluble nitrogen bubbles, 
even though the mass transfer-rate of nitrous oxide 
in the nitric acid solution was the same as that in 
pure water. This observation indicates that, although 
the phenomenon depends on the transfer 
rate, it is also sensitive to the presence of electro- 
lyvtes in solution. A simple explanation for al] these 
phenomena that comes to mind is that electrokinetic 
effects caused by mass transfer might induce an 
electrically charged layer at the bubble surface, which 
in turn would retard the bubble motion by increasing 
the skin friction. This surface potential would be 
analogous to the zeta-potential, which is known to 
be sensitive to the presence of acids and alkalis, so 
that the presence of a zeta-potentia! would also explain 
the apparently anomalous nitrous oxide 
bubbles in aqueous nitric acid as well as the depend- 
ence of the phenomenon on the rate of mass 
transfer across the boundary. Furthermore, electro- 
kinetic effects at the surface would explain why the 
phenomenon is only observed with small bubbles, 
where the surface effects would be large and inertial 
and profile effects would be small 
Datta, R. L.. Napier, D. H., and Newitt, DP. M.. 7 
Eng... 28. 14 (1950) 
G., Kitehie, P. D 


were the same 


mass 


case of 


s. Brit, Inst 


and Thomson, J. A. (to be published), 


, and Weaver, E. K J. Amer. Chem. Soc., 4, 650 (1924). 
ne D., and Garner, F. H., Trans. Brit. Inst. Chem. Eng., 32, 
S18 (1954) 
Houghton, G., Ritchie, P. D., and Thomson, J. A., Chem. Eng. Sei 
7, 111 (1957) 
* BRirkhoff, G Hydrodynamics (Princeton Univ, Pi 10% 
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SCHULZE-—HARDY RULE AND MASS ACTION LAW 
By Pror. MIRKO MIRNIK 


Rudjer Boskovié Institute and the Department of Physical Chemistry, 
Faculty of Sciences, University of Zagreb, Yugoslavia 


papers of this the 


N two previous 
equation : 


“c(l 


was shown to be valid for the equilibrium concentra 
tions “e and ‘ec and for the adsorbed fractions, # and 
1—x of two ions of valency “: and ‘z in equilibrium 
with the coagulated silver iodide. a is a constant, 
S the selectivity coefficient, “D = xy/"e and 
(1 x)y/‘e are their distribution coefficients. 
Equation (1) can formally be obtained from the 
difference of the equations: 


— x)/’cx z)a S (1) 


log ‘e — “za log (1 ry log °D (2) 


and 
log “c "za + log ay log °D 3) 
resp 
log log ima (4) 


where y = C w/V is the maximal adsorbed amount 


expressed in equivalents per litre, w the amount of 


the solid in the system of volume V,C is the adsorb- 
ing capacity of the solid, that is, the amount adsorbed 
per unit amount of the solid, and °D is the distribution 
coefficient of a hypothetical particle of zero valency 
which would be adsorbed as charged particles. 

The exchange of adsorbed counter ions can be 
represented by association processes between counter 
ions and the adsorbed potential determining ions: 

(Ay M, (tz leas, + 2 Mi 
If chemical thermodynamics is applied to these 
association reactions the constants in equations 
(1) to (4) are obtained: 


a/0°4343 
In 


In’D = In 


ads 


in “D In a@4y- = In 


In (Aye 


ads 


In 


= (I-2)y, 4am 
ids, ads. 
ay = = is the chemical potential 
ads 
of the potential determining ion in the double layer. 
The constancy of a with pI for different z, was 
established experimentally, therefore con- 
“ads 
stant and independent of pI, while the adsorbed 
quantity of the potential determining ion is inversely 
proportional to pl (refs. 1-3). = yg and 4 
ads 
are the standard chemical potentials of the 
counter ions M’ and M” of valency ‘z and “z in the 
solution and in the adsorbed layer and ayy, ayy 
aam’ and a4y- are their activities. 
ads. ads 


By eliminating @ in equations (2), (3) and (4) the 
following equation is obtained : 
K,. = °*D(2-°2) = 
which is identical with the mass action law equation: 
K being its constant 

If ‘cS “c + yx, then x< 1 
equation (5) can be written: 

log 1/"D 


= (5) 


and Il x==1 and 


"z/"z log ‘c — "z/‘z log (6) 
Equation (6) is identical with Strickland’s expression * 
suggested for the determination of ion charges and 
was used by Kraus and Nelson® and others*® for this 
purpose. 

Consequently, the coagulated silver iodide may be 
considered as an ideal ion exchanger, the role of the 
coagulating ions being that of the exchange ions. 

Supposing that two ions are exchanging in accord- 
ance with coulombic repulsion forces, one of valency 
‘z = 0, the other of “z = z, then equation (1) may 
be written as: 

log ¢/®c az + log 2/(1-2) 7) 
The logarithm of the concentration at which a given 
constant ratio of two ions is adsorbed (« = constant) is 
increasing linearly with the decreasing valency of the 
ion. °%e can be considered as @ concentration of a 
hypothetical adsorbable species without charge, which 
follows from equation (7) for known «, z and c. 

It is a general opinion, that the Schulze~Hardy 
rule should be a consequence of the relative adsorp- 
tion tendencies of the coagulating counter ions of 
different valencies The coagulation value Cooag 18 
an experimentally observed limiting concentration 
at which the coagulation sets in abruptly, and all 
terms determining it must be constant. The positions 
which are in the double layer of the coagulated silver 
iodide occupied by coagulating counter tons have to 
he occupied on the stable silver iodide by stabilizing 
particles. In a simple system like the system 
AgI—lI HO ion, the only particles 
which can be considered as stabilizing are the water 
The adsorbed quantity of remaining 
species, the I> ions, does not depend on the concen- 
tration of the ions and cannot be made 
responsible for coagulation. The coagulation will 
be induced when the stabilizing water molecules are 
exchanged by the coagulating counter ions. The 
reactions representing this the double 
layer can be written: 

(A,M,-)ads. = 
.2-H,O),as, = 2 
Chemical thermodynamics applied to these associa- 


tion reactions gives the equation (3) for z 1 with 
equal constants, a and °D, namely: 


counter 
molecules. 


counter 


process in 


Cooag. = — 24 + log (8) 
for: 


a 4H,0)0 4343, 2RT = 


0-4343/2-RT 


Hs), 


A 
ads 


’ 
| | 
4 
| 
| 
fi 
34 
| 
x 
2 
ads. 
| | 
| 
: 
for 
PAY 
| 
| | Fy 
| 
| 
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14 H.O is the chemical potential of the 
hydrated potential-determining ion in the deuble 
laver It constant because both and up 
ads 


the chemical potential of water in the liquid phase, 
stands for the respective standard 
chemical potentials Equation (8) should represent 
the Schulze-Hardy rule and is according to the 
adsorption theory, thermodynamucally justified Any 


are constant 


other non-linear (log ¢eyay z) relationship would 
contradict the requirements of thermodynamics 

\ linear relation between the logarithm oft « oagula 
tion \ a! and \ alen Wis deduce ed theoreti ally by 
and was confirmed experimentally?*. On 
the basis of this linear relationship, TeXak ef al.*'" 
ested ae oavulation value ethod for the determ 
ination of ion charges 

It was shown exporimentally that the slope ot 
the Schulze Hardy line in equation (8) and the slope 

the adsorption line for constant in 


equation (7), namely. the a values, are equal for the 


negative silver iodide system. Consequently, Strick 
land's and Tezgak’s methods can be considered as the 
consequence of the sam adsorption desorption 


respectively, ion exchange equilibria for which the 


rhe action law is valid The equality of a is thermo 


GYORGYI has shown that photo hermical 
‘ 


main aqueous solu 


sohitions and in frozen aqueous solutions contaimin 
solvent ciiffer from each bret He ha 
reeent ly od haat pl whemica reactor 
fy n solution differs from that in liquid solution 
} vuse the formation of ervstalline ice forces th 
rhe 4 solid agyt ite In confirma 


aiso Occurs mm 
«iry fir Similarly, have obtained chemical 


evidence that an identical photoproduct was tsolated 


from the irradiation of pyrimidines, either im trozen 
olutions or as dry solid filn However, the photo 
product obtaimed from the rradiation of aqueous 


olution was different 

By extending the hypothesis of molecular aggre 
gate formation in frozen solution, one would 
expect that the photochenucal behaviour of a 
solute mm frozen aqueous solution contaminy 
organi solvent would be simular to that of 
its organic solution; for on freezing, the 
organic solvent and solute moleenles would 
be excluded from the water ery stals and form 
puddles Phat the photochemical reaction 
actually occurs in such ‘puddles’ of organic solvent 
has heen adduced from the fact that the methanolic 
addition product of 1,3-dimethyluracil is formed from 
the irradiation of 1.3-dimethyluracil either in frozen 
solution containing 2 per cent methanol or methanolic 


solution. 
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dynamically justitied, since a is proportional to the 
chemical potential of the adsorbed potential determ 
ning 1ons, which is the same in both cases 

If the coagulation value represents that activity 
of the coagulating ion in solution at which, in the 
double layer, its chemical potential becomes equal 
to the chemical potential of the stabilizing particles, 


then Xeoag 
Since °D cannot be determined by adsorption ex 
periments on coagulated silver iodide (tor c 
1) °*P— is not constant) it follows from coagu 
lation experiments 
log °D — 2a + log 


wit, 
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discussions 


Herak, M. J., and Mirnik, M.. A i-Z.. 168 " 

Herak, M. J., and Mirnik, M., Kolloid-Z the | 

M k, M.. and 7 B.. Trans. Fara 50. 4 

h K. A.. and Nelson, Pr 
if F 7 New York 

kK. t Herak, M. ¢ i 

ik, | A 22, 2¢ 

ik, D } 18 od 

k, | M Sel Pl he 59 
69 (1955 

Mat vi‘. Broadhurst, and Kerker, M 63 


kro th work two novel techniques 
st for photochemical study are evident 
1) frozen solution irradiation may be used as an 
efficien’ method for irradiating solids ; 2) formation 
of ‘puddles’ may offer a new means for study of low 
perature photos hemical reactions 
In an earlier report from this laboratory on the 
effect of ultra-violet irradiation on 1,3-dimethy! 
thymine (DMT) in aqueous solution, it was suggested 
that a water addition product is the first mtermediate 
formed The intermediate ts probably instable at 
roour temperature and reconverted to its starting 
material by dehydration’. It is not unreasonable te 
expect that this intermediate would become stable at 
low temperatures and could be isolated. In order to 
prove the above, an examination of low-temperatiu 


irradiation was initiated 


H 
—HCH 
CH, CH; CH, 


In frozen solution, the absorption maximum of 
DMT decreased rapidly when irradiated with ultra 
violet light. This is to be expected if the hydration 
product were formed. The original spectrum would 
then be reconstituted by standing at room tempera 
ture. However, the product obtained from frozen 


fie 

‘ 

re) fe) 

hoe 
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stable even when treated 


It must be concluded that 


solution irradiation was 
vith acid, base or heat 

the assumed product, 6-hydroxy 1,3-dimethylhydro 
This observation indicated 
light in 


pre through 


thymine, was not formed. 
that irradiation with ultra violet 


solution and in frozen solution must 
In order to eliminate the 


aqueous 


two different mechanisms. 
possibility that temperature plaved a part im the 
alteration of reaction pathway s. the irradiation of 
DMT was carried out in the aqueous solution and 
in the frozen solution, both at ~U0 this dif 
ference in irradiation behaviour still observed, 
it can be concluded that temperature 


since 
was 


alone 18 not 


the cause of the difference. 

In order to further our understanding of 
nature of frozen solution irradiation, the 
and identification of the product were carried out 
From the elementary analysis and molecular weight 
determinations, the product was readily recognized 
o be a dimer! of DMT 


or 2:4 ~ 
~ 
re) 


for 


dimers are 


the 


isolation 


VPhotodimerization has been widels observed 
+.4-unsaturated keto-derivatives®. These 
generally believed to be formed through the umion 
of the double bonds from two molecules \ diradical 
generally favoured as the 
the evelobutyl ring 


an shown 
the formation of 
dimer formation will depend on 


ntermecdiate, 
hamist tor 
Phe 
the distance 
Therefore, photodimerizat ions 
olid state rathet than in 


trained evelobutvl rings 


probability of 


between the two reacting moles les 


occur mostly in the 


solution Since highly 
formed in this process, 


to be 


are 


t he photoproducts are Known quite unstable 


reported that photod mers are reconverted to 


nent with either acid? or 


DM T-dimer obtained m 
irradiation, as noted above, 1s st 
violet 


acid or base, but ultra light 


it to the monomer, DMT 
DM T-dumer the 
irradiation of frozen 
solid 


mverted 
t he 


nm solution 


Since x formed by irradiation 


of frozen solution, solution 
nust resemble irradiation of vregates 
Further evidence for this pre 


eented im the ensuimg sections 


(A) Nature of Irradiation of Frozen Solutions 


Heteroge of Frozen Noluti 
The hetere 


ne / 
hypothesis 


ms 
which serves as the basis for the 
solid formed 
freezing aqueous solutions 1s analysed quantitatively 
as follows: Frozen solutions of DMT and 1,3 dimethyl 
racil (DMU) were analysed spectrophotometrically : 


re ret 


that on 


aggregates 


DMI DMT DMI 
74 O21 


on the 
fore 


re, the 


they showed ditteren es in the irconeentrations between 
different layers Optical density readings for a 0-1 
mV solution after freezing given in Table | 

The concentration difference 1s often 8 10 
between two layers for compounds such as uridine 
thymidine, ete 

After irradiation the 
analysed as three separate layers 


thymine solution (0 mV, 0-78 


are 
Limes 


solutions were also 


For example, 4 


frozen 


10%), gave 


the readings presented in Table 2. 


relative percentage yields of dimer were 
distribution of 


The 
ilated homogeneous 


vields were calculated on 


assuming 
while the 
f the real concentration im each layer 
found to be 


solute absolute 
the 
The 
variable 

caleulated 
laver, that is, the absolute 
the absolute percentage \ ields 
result 


basis 
relative percentage yields were 
However, when the percentage vields were 
the concentration of each 


»armmount of material present 


according to 


in each layer, then 
the 
the irradiation is related to the absolute 


were almost Sane throughout This 
suggests that 
of material present 
Tem) 
Reaction 
were frozen under different 
deep-freeze ‘or by me ans of liquid nitrogen or ¢ arbon 
lioxide-2-7 
identical 


butoxyethanol 1 


amount 

2) Kfect « erature and Methods of Freezing 
When individual solutions 
conditions such as in a 
then irradiated at 
carbon 


butoxvethanol, and 
ten dioxide-2-7 


perat in im a 


bath. thi results obtaimed 
In addition, when all 
but the 


was varied 


were approxi ately the same 


solutions were frozen in @ dry -1 muxture 
ot each solution 


irradiation te mperature 
earbon dioxide mixture 


by means of liquid nitrogen, 
( ile bat ha, the 
same (Table 3 


or pee decrease in absorption 


aximum was still the 


of freezing (DME 
In liquid Ng» 
706 


In COgn 
O-O85 


190 
0-419 


Therefore, neither the temperature during irradiation 
altered the photochemical 


mor freezing 
behaviour of solid aygregates in frozen solutions 

One was made to form a 
frozen solution by dropwise freezing with dry-ice 


Each individual drop was added after the 


trie thods ot 


attempt homogeneous 


nevert heless, 


drop was completely frozen ; 
These findings 


previous 
formed on irradiation 
ithin the means of common laboratory 


when an 


dimers were 


suggest that w 
facilities, 
aqueous solution is frozen 

(3) Irradiation in Rigid Vedium™ In 
demonstrate that no dimerization should oceur in the 
absence of molecular aggregates, glycerol was used as 
the the irradiation study. On cooling, 


hit terogenelty always results 


order to 


solvent tor 


a 
ie 
Table 2 4 
Layer ig 
Befor After 
rrad irrad Relative A bsolute 
Core Ul Our 1a 
an 
heir mono ag 
Tabl 
Effect of method 
| Kefore irradiation 0-973 
After irradiation 0-708 
te 
Effect of temperature during irradiati n (DMT) 
rable 1 
| 
Ont 
itermeost 0-66 1 
x, 
at os * When a beaker ntaining solution is frozen, crystals of tee will o 
eee form first on the surface of the beaker and grow ¢ wards the centre  . 
aioe hs. However, When such a beaker is placed instead in a trav. which in i 
Oe imn is placed directly oo shelf in a refrigerator, the top 2 
oe 7 laver freezes first. There reverse effeet was observed (Tabl a 
a 


692 


the glycerol solution of DMT became rigid glass 
rather than crystalline and the individual molecules 
were on the average 100 A. apart!®. On irradiation, 
the absorption maximum of DMT remained the same 
as before irradiation, indicating strongly that no 
photodimerization occurs in a homogeneous solution 

(4) Formation of Frozen Aqueous 
Solutions and Films of Dry Solid. (a) Irradiation in 
frozen solution''-"*. Under my experimental con- 
ditions, all the uracil and thymine derivatives 
tested form photodimers. Therefore, this is a general! 
phenomenon for pyrimidine molecules which have 
x.3-unsaturated ketone as their predominant elec 
Table 4 gives some of the com 


Dimers wn 


tronic configuration 
pounds which have been irradiated as frozen solutions 
Also given is the percentaye 
at Amax. for each compound and its time for reaching 
this maximum decrease. Based on these two values, 
the quantum yields were calculated The light 
absorbed by the solution is 1-24 © 10! 


maximum decrease 


energy 


Einstein per minute under this condition 
Table 4 


Max 
leer 


the rder ot magnitude 
juantum effi of the reacti . The fact that me of the 
is reflected from crystalline ‘ enders it diffieult to 
true’ value of light-ener rbsorbed zen solution 
Evidence for the formation of dimers ts based on 
the and characterization of uracil-dirmer 
anal. found C, 42-61 H, 3 29 ; N, 25-16. No 
absorption maximum between 220-360 mu), DMT 
m.p. 258-259 mol. wt. found 
‘Ol; anal. found C, 54°56; H, 6-61; N, 18°34 
Isomer-I] 225-226 mol. wt. found 302: 
anal. found C, 54-67; H, 6-73; N, 18-28), and thy 
mine-dimer™® (anal. found, C, 47:47; H, 4-69; 
N, 22-23. No absorption maximum between 220 360 
7. )}. Other phot odimers were shown by the decrease 
of their absorption maxima during irradiation with 
\fter thawing, 
the original spectra could be reconstituted by the 
irradiation of the thawed with ultra-violet 
light at pH ~2 (acid pH used to prevent the forma 
tion of the addition product during the 
irradiation of aqueous solution whenever necessary) 
(6) Irradiation of dry solid The question 
still remains, Does dimerization the 
solute is present in dry aggregates ina frozen solution, 
aS sugyest ed above, or is there 
If only dry agyregates are required then 


isolation 


cdlimers (Isomer I 


ultra-violet light in frozen solutions. 
solution 
water 


filrms 
oceur because 


some more subtle 
reason ? 
irradiation of a dry solid film should yield similar 
results. When a thin layer of solid thymine or uracil 
was irradiated, thymine-dimer or uracil-dimer was 
isolated from these irradiation studies ; these dimers 
were characterized by ultra-violet and _ infra-red 
spectra, and were found to be identical to those 
obtained when frozen were irradiated. 
Not only do the foregoing results support the pro- 
posed concept, but they also emphasize that the 


solutions 
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crystalline structure of water is not necessary for the 
photochemical behaviour noted for frozen solution. 
Frozen solution irradiation offers a novel method of 
irradiation which is experimentally advan 
tageous; it is convenient, controllable, involves 
neither the tedious technique nor the large quantities 
that are ordinarily necessary for chemical studies 
of irradiation reactions using dry solid. 


solid 


(B) Photochemistry in ‘Puddles’ 


Szent-Gyérgyi showed that the 
behaviour of a compound irradiated in a frozen 
aqueous solution is altered when the frozen solution 
contains 2 per cent methanol. He stated“ . . an 
admixture of 10 per cent glycerol or 2 per cent 
methanol to the water deprive it of its specific 
action on excitation because these admuxtures 
destroyed the regularity of the water crystals 
In my frozen-solution experiments, when thymine 
and DMT were irradiated in the presence of 2 per cent 
methanol or 10 per cent glycerol, the spectra were 
the same before and after irradiation, a finding 
strongly indicating that no reaction has occurred 
However, since heterogeneity of the frozen solution 
was shown to be responsible for the photodimer! 
zation, a ‘puddle effect’, again based on heterogenvity. 
is proposed to explain the above phenomena. One 
may hypothesize that, on freezing, the water mok 
cules tend to erystallize, but the solute molecules. 
together with some of the added methanol or glycerol. 
are excluded from the water to form puddles. How 
ever, ‘glycerol puddles’ are different from ‘methanol 
puddles’. As noted above, the former when frozen 
form a rigid medium, and as a result no photo 
dimerization should oceur on irradiation. The latter 
when frozen form a methanolic solution, and there 
fore a photochemical reaction in this solution should 
be observed. In order to show the ‘puddle effect’ of 
methanol, a compound that fulfils the followiny 
be studied: (a) forms a photodimer 
when irradiated in frozen solution; (/) forms # 
solvent addition product irradiated im 
solution. A compound with the above characteristics 
was found in DMU. When DMU dissolved in 
methanol is irradiated with ultra-violet light, the 
decreasing absorption maximum of DMU indicates 
the formation of 6-methoxy-1,3-dimet hylhyd rouracil 


photochemica! 


criteria must 


when it is 


CH,N 


hp 
+ CH,OH 


N 
CH, 
The addition of acid or alkali will cause 6-OCH, 
compound to revert to DMU*. When a frozen 
aqueous solution of DMU_ containing per cent 
methanol was irradiated, a decrease in absorption 
maximum was also observed. Again, addition of 
acid (pH ~2) or alkali (pH total 
reconstitution to DMU, as shown by the ultra-violet 
spectrum. This fact indicates that the solvent addi 
tion product was formed, which strongly supports 
the ‘puddle effect’ hypothesis. Therefore, Szent 
(iyérgyi’s observation that irradiation of a frozen 
solution containing 2 per cent methanol was similar 
to that of a liquid solution is to be expected’®. 
(Irradiation of dilute solutions of 0-1 mM rhodamine 
B (Table 5, B), 0-1 mM flavine mononucleotide 


—~12) caused a 


3 
90 
] 
Quantum 
‘ ase it Minimum jyield® x 
mM solution Ama x tin min.) (mole! Ein 
(per cer stein by 
Thymine 3 230 
1.3-DM1I 75 6 100 
Thymicdir 40 100 0 ‘a 
Ca‘ *-thymidylate 41 120 28 
1.5-DMI 5 is 
Ur c acid 410 2:2 
6-Methyvluracil 60 a0 
1,3,46-Trimethyluracil 50 45 

2 
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lution + 
ent MeOH Orange 
No light 


rhodamine Band 
used by Szent 


FMN) and a mixture of mM 
i mM thiamine hydrochloride were 
the changes 


bet ween 


ivorgvi to demonstrate 


frozen solutions 


I have 


colours the 
liquid counterparts 
the comparison of these 
changes with solid films. These 
methanol solutions 
the muxture 
FMN on 


eoiour 


fiorescent 
ind their 
These expernments by 


extended 


rescent corour 
vere prepared by dryimg 
Bo 10 mM anolie 
ind a saturated methanol 
slass plates Table 5 
rewed under an ultra-violet 
R. 51. Ultraviolet Prod. Co.. 

The light emission from liquid solutions and 
per methanol is the 
the iddle’ pro 
hably oceurs im the latter The light eTussion from 
wlid films is the same as that of their frozen solutions, 
the fluorescent colours obs¢ rved with 
due to the formation 


solution oft 
solution of 
changes in 


Mineralight 


Gabriel, 


shows the 


San 


alit 


with 2 cent 


trozenu solutions 


same, suggesting that formation 


suggesting that 
trozen probably is 
of solid aggregates on 

This ‘puddle’ formation in frozen solution certaimly 
merits further investigation. This system 
the of living 


resembles 


non-aqueous nis organisiis 
1 


the 


as electron 


reactions, 


and 


ch permit occurrence ot pocit 
in mitochondrial® 


transport 
replacing 


hemoglobin'®. By 
organic 
rearrange 


xvgen exchange in 


solvents, 


various 
me may experiment w the 
Diels-Alder reaction, ete., of 
pounds The puddles’ produces an 
ssentially water-free medi at 
under investigation, a 


with 


t} 
ith 


por cont methanol 
molec ilar 


various corm 


ents, 
formation of 
low ratures 


for the reactions condition 


practical to achieve by cooling organic 


merely 
condensation It is 


probably offers a new 


solvents because of water my 
belief that this puddle effect 


wea for photochemical study 


At the outset of my syvstemiuat lk study of the photo 


of nucleic acids and related compounds, 
I considered that photochemical changes occur 
in the solid-state may possibly be re lated to 
the irradiation-induced changes of deoxvribonucleic 
wid (DNA) in biological This concept 
= based on the Watson and Crick" and. Wilkins 
et al.'* proposal for the molecular structure of DNA 
Phey suggested that DNA may consist of two 
poly nucleotide chains helically wrapped around each 
tther with 10 base residues per turn. The pitch 
= 34-6 A. and the distance between the two lavers 
3-4 A. Thus, the proximity of the 
riety the interaction of two adjacent 
base residues on the same chain to form pyrimidine- 
yurine-purine or pyrimidine. purine dimers 
eoincident with the breaking of interchain H-bonds. 
The conditions for the irradiation of solid films, 
lincussed above, for the yield of pyrimidine-dimers 
after an understanding of the 
of frozen 


biological 


hemistry 


ring 


systems 


rf base residues In 


bases permit 


pyrimidine, } 


were obtained only 
of the irradiation 
ittained. Therefore, if 
compounds suc h as chloroplasts, proteins and nucleic 
closely related to the ‘pseudocrystalline’ 
solids or 


Wiis 
and 


nature solutions 


systems 


wids are 
e. the irradiation of frozen solutions 


vield ore important information than irradia- 


ion in other media 

lrradiator bank of seven ultra violet 
General Electric Germicidal tube GI57T18) was used 
The between the lights and the 


distance 
for irradiation was 33 cm \ voltage regulator was 
connected 


to the 
50 MW. aq 


{t was obtained'® 
the voltage revulatol was omitted anda light intensity 
of sO MW 


Quantum Deter 


method of Forbes and Heidt®® 
Frozen S Ten mi. of solution in a 50 mil. 


beaker was frozen by various leans and the 


laraps 
solution 


and a light intensity of 


For isolation study, 


sq. ft. was used 


mination, This was measured by the 


lutions. 
thickness 


of the solution was about | em 

Separation of Layers. Fifteen mil. of frozen solution 
in a 100-ml. beaker was used (1 thickness) 
It was thawed gradually by placing the beaker in a 
water bath at temperature. the 
thawed liquid was pipetted out until 5 ml. could be 


obtaimed This the 
Then, with further thawing, @ second 


cin 


room some of 


outermost 
5 ml. 


was refe rred to 2s 


laver 


portion, the intermediate layer, was collected. The 


remaincde r was called the core layer 

Gross Irradiation for Isolation. One litre of l mV 
solution was frozen and then was irradiated in an 
5 18 in.) for 30 min. This pan 
mixture to keep the bath 
frozen. The irradiated solution was then thawed 
and was evaporated to dryness with a flash evaporator 
for further purification. Usually, the product of 
mt veral runs was combined 

(a) il dimer, th dimer. The crystalline 
residue was taken up in boiding water After filtration, 
crystallization. The 
because the 
the 


enamel (11 
was placed on a dry-tet 


the filtrate was cones ntrated for 
product was obtained easily 


crystalline 
water 


dimers are much more insoluble im 


monomers. 


DMT -dimers 


than 


Che crystalline residue was taken 
up in chloroform, and, after filtration, the combined 
3 pans was concentrated to 5 ml. ‘To 


solution from 
» ml., of petroleum ether 


this an adequate volume, 2. 
was added to make the solution Just appear 
cloudy. On standing, a erystalline product was 
obtained, 210-230 Every 100 mgm of the 
above product was dissolved in 2 ml. of chloroform 
|. of petroleum ether was added for 

From this 45 mgm. of a product, 
Further crystallization 
m.p. 
mother 


(30-600) ) 


m.p 
and then 
erystallization 
m.p 250 255 was obtained 

of this product gave a high 
259 From the crystallization of the 


15-226 


melting isomer, 


258 


liquor, a low melting was 


momer, m.p woe 


obtained 
Irra liation of Solid Film. A 10 mV methanolic 
or uracil was prepared, and 5 mil 


solution of thymine 
baking 


of this solution was pipetted on to a “Pyrex 
12 em.) verv slowly and allowed to form 
After 


up 


pan (9 
an even, dry film over the bottom of the pan 
irradiation for 30 min., the residue was taken 
in boiling water and then concentrated for crystal 
lization 

(a) Thymine. A total of 5 mgm of thyrmine-dimer 
was obtained by combining 5 runs (h) Uracil. <A 
total of 7 mgm. of uracil-dimer was obtained by com 
bining 8 runs 
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MECHANISM OF SODIUM TRANSPORT IN CELLULAR MEMBRANES 
By JCHAN JARNEFELT 


Research Laboratories of the State Alcohol Monopoly (Aiko), Helsinki 


cell im the process ot 
easily be described 
potential At 
insick 


merye 


function of a 
conducting impulses can 


by the behaviour of its membrane 
the potential difference 
to mV. 
an ilse PURSES, this potent ia! 


reversed 


rest, outside minus 


is about During activity, when 
rapidly abolished 
and even to some extent Afterwards, 
and within a few milliseconds, the original potential 
‘tablished. The 
potential is termed the action potential 

It has very that the 
decreasing phase of the action potential is due 
to the sudden and very rapid transfer of sodium 
ons from the outside to the inside of the cell mem 


This 


the direction of the 


lifference is re-« wave of changes in 


been shown convincing|,y 


first 


occurs in 
concentration gradient, and thus 
eneryy The 
movement 
the 


repet ition 


brane movement of sodium tons 


needs no additional source of rising 


phase of the wave is due to an outward 


which is again in the direction of 
concentration gradient Ultimately, the 
of this lead to the destruction of the 
ionic concentration gradients, and thus to the 
of the ability to form an action potential, or in other 
words, to a block in the excitability and fiunetion 
of the nerve cell However, the nerve cell membrane 
possesses a mechanism which is capable of trans 


of potassium 
event would 


loss 


porting sodium ions from the inside to the outside, 
against the gradient'. Thus this 
gradient does not disappear, but is eventually re 
established to its full extent 

When one tries to understand the basic principles 
of these processes, two things have first of all to be 
ability of the cell membrane 
to maintain the concentration 


concentration 


explamed (1) the 
to bring about and 
differences of 
of the changes which occur in the membrane permit 
ting to enter the cell and thus 
the action potential As regards the first problem, 
it must be borne in mind that the different concentra 
the mem 


ions on its two sides: (2) the nature 


sodium ions cause 


tions of sodium ions on the two sides of 


brane are in a dvnamic « quilibrium. There is a con- 
tinuous exchange of sodium ions through the mem 
brane, but at rest the concentrations remain constantly 
the same!. The outward movement of sodium ions is 
dependent on an active transfer mechanism which 
ne ds metabolic energy for its fliinetion This energy 
is supplied in the form of adenosine triphosphate". 
which is in turn generated through the process of 


oxidative phosphorylation 


The second problem, that of the mechanism ot 
formation of the 
with a sudden increase in the inward movement of 
ions. The the changes in the 
which cause phenomenon is. still 
The follows is 
the mechanism 
of sodium the cell 
new data on the nature of the biochemical mechanism 
inderlying the transport 
vill also be presented and discusse dl 


action potential, is concerned 


sodium nature of 


membrane this 


juite obseure discussion which 


concerned with of active 


membrane 


transport 


ACTOSS Some 


phenomenon oft active 


Microsomal Adenosine Triphosphatase as an 
Indicator of Sodium Transport 


Recently, evidence? has been obtained which 
bears on the mechanism of sodium transport across 
This evidence also provides 


mode of 


the cell membrane. 
a plausible explanation for the 
general narcotics such as ethyl alcohol 
Some implications concerning present 
highly 


action of 
and ether. 
thought on 
biochemical phenomena in organized sub 
eclhilar structures are also evident. 
Microsomes from rat brain, when 
manner deseribed in detail exhibit a 
powerful adenosine triphosphatase activity. ‘This 
dependent on magnesium 


being 


molated in the 


elsewhere 


activity is completely 
ions, and the property of 
by sodium ions (Table 1). When sodium is present 
between 30 and 100 mA4/, there 
triphosphatase 


shows stimulated 
in concentrations of 
is observed an activity of adenosine 
of some 20-25 per cent higher than the activity in 
Somewhat lower concentra 

lower stimulation, and 
mV do not stimulate 

To find an explanation 
directed to 


the absence of sodium. 
tions of sodium show a 
than 5 
extent. 
observations, 


concentrations less 


to a measurable 
for these 
the well-known phenomenon of respiratory control 
in electron-transport-coupled phosphorylation, cata 
lvsed by mitochondria When phosphate and phos- 
phate acceptors are absent, no electron transport 
occurs. In the brain system, 
dephosphorylation of adenosine triphosphate occurs 
in the absence of sodium. On the of these 
experiments, it is that microsomes from 
rat brain catalyse two enzymatic reactions, one of 
which has adenosine triphosphate as a substrate, 
These two reactions would 


attention 


less 


microsomal 


basis 


assumed 


the other sodium 
be coupled to each other in an obligatory manner, 


us W.. Rec. trav, 
21 (195s) 
sel re. A.. eta — 
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just as are electron transport and phosphorylation 
in the mitochondrial When no sodium 
ions are present, no reaction could oceur with adeno 
control mechanism analo 


system 


sine triphosphate, and a 
gous to the mechanism of respiratory control would 
therefore be in operation. Obviously the reaction 
with sodium cannot occur in a sodium free medium, 
and the consequence is a lower rate of adenosine 
triphosphate dephosphory lation The fact that the 
latter activity 1s not completely extinguished in the 
absence of sodium 1s capable of explanation when 
one considers that the microsomes may have s iffered 
damage during the and that such 
damage is likely to produce a certain amount of 
imeoupling It is also that enough 
sodium is bound to the Cause 
observed rate in the absence of sodium. 


preparat 


possible 


microsomes to the 


PRIPHOSPHATASE OF RAT BRAIN 


OF ADENOSINE 
ABSENCE OF SODIUM AND 


PRESENCE AND IN THI 
PoTasstum 


fable 1. ACTIVITY 
MicROSOMES IN THE 


ool 


0-05 M and K*. 0-05 M 


LFF ALAS SS 


20 mM tris-chloride buffer, pH 
mM fris-adenosine triphosphate mi f 
u ated an the 


The assay contain 
magnesium chloride 
suspension 
THAR 
tic, the nece 
o’C.. ineubation time 


ssary amount inal volume 1 ml 


10 min 


interesting to that 
stimulation in the 
microsomal (Table 1) 
rhe view has been adopted that the isolated micro 


In this connexion, it 1s note 


potassium ions cannot cause a 


adenosine triphosphatase 


somal 
specific mechanism for the transport of ions across 
from other 


system: represents and contains the sodium 


cellular membranes. Some evidence 
laboratories can be taken as supporting this view. 
Skou demonstrated® that 
microscopic particles from POSRCSS a 
sodium-and-potassium dependent adenosine triphos 
He also interpreted this as an 


Some years sub 


avo, 
erab nerve 
phatase activits 
expression of an active sodium transport mechanism 
in these particles Skou’s results indicated that the 
sodium-dependent 


on small amounts of potassiim ions, a finding which 


mechanism was also dependent 


ix at variance with the results obtained in this work? 
It is quite possible that the microsomal preparation 
contained enough potassium to mask any existing 
effects of this ion, and the discrepancy between the 
findings of and those of this work’ may 
therefore not be important. Quite recently. Post 
et al.? reported on a sodium-and-potassium dependent 
adenosine triphosphatase in ervthrocyte membrane 
much resembles the enzyme 
from crab nerves® brain 

Hanzon and Toschi* that the 
obtained in the fractionation of brain homogenates 
were derived from membranous structures m the eyto- 
plasm, the endoplasmic reticulum or the x-evtomem- 
branes. These are probably continuous with the outer 
cell membrane. and probably structurally and fune- 
tionally identical with it. In addition, Toschi found® 
that the acetylcholinesterase 
the microsomal fraction, thus suggesting an impor 


Skou® 


fragments which very 
and 


showed 


from microsomes* 


microsomes 


was concentrated in 
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[able 2. UNHIBUTION OF ACTIVITY OF ADENOSINE PRIPHOSPHATASB BY 
PYRIDINE ALDOXIME DODECYLIODIDE* 


umoles Py liberated 


in in 

presenet 

of 0-1 M 
Na’ 


Act.(+), 
inh.(—) 


absence 


0-03 
O47 


nditions were as in Table 

funetional role for this fraction in the impulse 
evele. On different lines, Hokin and Hokin'® have 
postulated a mechanism for sodium transport across 
Their views are based on the 


tant 


cellular membranes 
mechanism for the incorporation of phosphate into 
The phos 
carriers 


phosphatidic acids of brain microsomes. 
phatidic acids would function as sodium 
in the internal lipide phase of the eell membrane 
The overall process results in a hydrolysis of adeno 
sine triphosphate 

Note added in More 
have shown that the stimulation of the microsomal! 
ATPase by sodiura ions can be considerably in reased 
by the 
Nevertheless, potassitum alone has no effect 
findings abolish the main discrepancy between Skou’s 


proof recent experiments 


presence of small amounts of potassium 
‘These 


work® and mine. 


Inhibition of the Adenosine Triphosphatase 
The behaviour of the sodium-dependent micro 
somal adenosine triphosphatase was also studied 
in the presence of which are 
known to cause a depolarization of the cell mem- 
brane, and which are accordingly of interest in 
connexion with the problem of active sodium trans 

Acetylcholine showed 
triphosphatase activity, 
of eserine, which 
acet vicholinesterase. On the 
other hand, the quaternary nitrogen compound 
pyridine aldoxime dodeevliodide (PAD) strongly 
inhibited the activity of adenosine triphosphatase 
(Table 2). The inhibition showed different character 
isties in the absence and in the presence of sodium. 
10° °M was 
the sodium-stimulated adenosine tri 
phosphatase was inhibited, and the remaiming 
activity still exceeded that obtained in the absence 
of sodium: the unstimulated activity not 
affected at all If the concentration of PAD was 
inereased, 
the sodium. free 
the inhibitor concentration was sufficiently high to 
cause inhibition in the sodium-free experiments, 
the remaining activity was the same, irrespective 
Such behaviour 


some substances 


port and impulse formation 
the adenosine 
the 


no etfect on 
alone or in 
inhibit the 


either presence 


would 


If a suitable concentration of about 3 


‘ hosen,. only 


Was 


the inhibition also became noticeable in 


experiments In each case where 


of the presence or absence of sodium 
suggests that the reaction is sub maximal in absence 
of sodium and that PAD specifically inhibits an 
enzymatic reaction which is involved in the splitting 
of ATP. As will be seen later, another type of 
inhibition of the adenosine triphosphatase can also 
be obtained 

Dettbarn et al.1!!* have shown that PAD depolar 
izes the nerve cell membrane. They that 
the depolarizing action of PAD is due to the fact 
that this substance is analogous to acetylcholine in 


ae: 
Exp 
N 
PAD. 10-* Mand 0-46 
Eserine 10°* M 
| None 0-76 0-94 + 0-01 
PAD, 3 « 10 O85 + O18 
Exp. Ni mmoles Py Activ. (4 
a, 01M 
4 
ag 
Os 
§ 
ig 
eS, 
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tructure It hea beet hown that ites Table 4 fur Eerect oF ETHYL ETHER AND CHLOROFORM O% TH 
MicROsOMAL ADENOSINE TRIPHOSPHATAS! 
action on acetvichotimesterast cun explaimed 
on the basis of this molecular analogy The fore ks P sted 
ing expernnent how that PAD inhibits the 
microsomal adenosine triphosphatase im a specif oe presence 
sugpyesting that PAD direetly nterteres we Act 
with the mechanism of reaction According to the 
ew of Nachn ansohn ef this would mean 
that acetvicholine should also cause a simular Ether 0-04 M 
fhe fact that this is not so Is pe rhaps not ‘ ( 
too serious an obstacle, if the insolubility of 
icetvicholine is taken mto account more serious “ 4 

obstacle, howevet ixn the faet that esermme does mot analogy het ween PAD and acetylcholine 
- hlock the inhibition by PAD In Dettbarn expe ri strengthened, and support is given to the pe sibilit 
Ked the effect ol PAD and this of an bition ot the so transport mechantis! 

effect is one of the main pom in his argument tor by acetvicholine 

ar att slog bet ween PAD and ac tvleholiun It i interesting to note that in additi m to the 
Gruncdtfest hia iweested that the inhibition of above-mentioned detergents, compounds sich a 

the mechanism of sodiut transport 18 & caus of the alcohols. ether and chloroform cause a non specific 

action potential ver ih mechani does int bition ot the microsomal aclemosime phos 

F not seem to be sufherent to ¢ \plaim the great speed phatase Tabk j The concentrations of aed 

f the inward sodium flow luring the action potential compounds used in the experiments are approx) 
It has been ported out by Katz'® and by Hodgkin mately such as would occur during heavy hii 
ind Keynes', that mere inhibition of the active tasination op during enmethess The effects 
transport mechanist would not provide a quant observed with these substances offer a new an 
tativel satisfactory basis for this phenomenon interesting possibility of explaining their meochanist 
However, as the experiment deseribed here suggest of action on a biochemical basis First. it is know? 
that the active mechanisni of odiut extrusion that ethano! causes a decrease mn the resting men 
from the cell is inhibited by acetvicholine analogues, brane potential of the n rve cell!’ Secondly. the 
the role ol this substance mn the formation of the rate of vienmosime triphosphat« hvdroly s is «limmin 
action pote ntial in a manner closely re lated to that ‘iad by ethanol’ This to minalier quentil 
sted by (irondfest cannot he ruled ont eon of diphosphat« 
preter through the well-known mechantist of respiratory 
eontrol in mitochondria, to a decrease im the rate 3 
Non-Specific Inhibitions of oxygen consumption. This is in very close 
In addition to PAD, a number of other substances agreement with findings on the effect of ethano 
cause a decrease in the rate oft hvadroly 7 of adeno on the oxvygen consumpt ron of the whole brain o 
tripho by brain Detergents brain slice The biochemical mechanis ot the 
leohols. and the anwstheties ether and chloroform vwetion of aleohol and of anesthetics thus seems now 
ure ich substances Phe type of inhubition aequir dl to be within the reach of studies on a theellular 
with these compounds is quite lifferent tron that level 


htained by PAD. While the behaviour of the 
of PAD Mechanism of the Non-Specific Inhibition 


lenosine triphosphatase in the presence 


iyested a specific n ode of action for this compound It was « <plained above that the inhibition by 
no such specificity seems to be involved in the case PAD of the sodium-dependent adenosine triphos 
of the other substances Thus the same concentra phatase seems to be due to a specific inhibition ‘ol 
on of an inhibitor, for example, deoxycholate, the adenosine triphosphatase reaction. The imlib 

muses about the same amount of inhibition, ire tion caused by the other substances mentioned 
pective of whether soci s present or not The above is of another type. and could not be mterpreted 
remaining activity is thus always, within certam = as an inhibition m the classical manner The 
limits of inhibitor concentration, higher in the pres mechanism of this inhibition therefore remains 
ence of sodium than in its absence It 8 Of parti to be explained. All the substances tested are 


lipophilie in character, and would have a conside rable 
affinitv for the lipide structures forming the major 


cular interest that dodecylsulphat« 
with the same lipophilic alky! group 


causes this type of non-specific nhibiti part of the microsomal mass \ certain structural 
rhe role of the dodecyl! group as the inhibitory disorganization undoubted!y follows when these 
principle in PAD can thus be led out, and the gtructures are exposed to detergents In miuto- 
juaternary nitrogen assumes a dominant: position — chondria, such phenome na have been observed 
the active grouping in this compound The and subjected to thorough study In the present 
case, it is not possible to delineate the exact mechan 

ASB BY SODIUM of the inhibition More extensive data are 
needed for a complete explanation. One possi- 

! berat bility could be that the substances mentioned bring 

. ” about a disturbance im the spat ial arrangement ot 

ence | A presence Act.(+) the enzymes involved, and thus a decreased reaction 


rat 


O75 Conclusion 


The study of phenomena related to the active. 
energv-consuming transport of moleeules across 


Se 
\1) 
Additions \ 
Non 0-59 
DS 10-*M 
rhe nditions were as described in Tabk 
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celhiar membranes has generally been possible only 
with preparations consisting essentially of intact 
cells Such a situation is not ideal for a detailed 


\ number 
f extremely important cell functions are intimately 


hiochemical analysis of the phenomenon 


connected with the active transport of various 
substances across the cell membrane The seere 
tory mechanisms of glands, the re-absorption ot a 
ereat number of substances in kidney tubuli, and 
the electrical activity of nerves and other conducting 
tissues may be mentioned From the biochemical 
point of view all these phenomena are almost entire ly 
inexplained. The possibility of studying pheno 
mena related to the active transport of sodium ions 
through the nerve cell membrane by the use of a 
ispension of isolated microsomes from the brain 
is been indieated above. Such a technique may 
prove useful in the study of the mechanisms involved 
n these processes 
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CODING RATIO FOR THE RIBONUCLEIC ACID VIRUSES 


By C. R. WOESE 


General Electric Research Laboratory, Schenectady, New York 


l is a generally held view that nucleic acids carry 
the information necessary to specify the primary 
As there are only four kinds ot 


structure of proteins 
nucleotides in any one kind of nucleic acid and 18 
kinds of amino-acids in protein, it 1s reasonable that 
at least a triplet of nucleotides is required to spe ify 
i particular amino acid! Several hypotheses have 
heen advanced to account for the coding of protein 
primary structure in terms of nucleotide triplets* 
\ nucleotide triplet is presumed to be composed ot 
idjacent nucleotides along a single polynucleotide 
hain (at least in the case of ribonucleic acid (RNA 

Yeas, however. has recently advanced the inter 
esting hypothesis that, in the case of virus RNA, not 
a triplet of nucleotides along the RNA chain but 
rather a single nucleotide corresponds to any given 
amino-acid. This hypothesis necessitates that the 
is-20 amino-acids fall into four groups, one group 
for each kind of nucleotidet. Further, in order to 
distinguish among amino-acids within any one 
group, it is necessary to invoke a second source of 
information not contained in the RNA of the virus 
at least in the above sense of coding). This hypo 
thesis, if true, should presur ably hold for more than 
RNA viruses. We might expect to find a coding 
ratio. n (defined as the number of nucleotides specify- 
ing an amino-acid) of unity for most RNA molecules 
It is the purpose of the present article to discuss 
Yéas’s novel and important suggestion 

First. let us briefly outline Yéas’s approach in 
arriving at the conclusion that m Is unity. This 
approach is to compare both the protein and nuclei 
acid composition of six well-characterized RNA 
viruses, southern bean mosaic (SBM), tomato bushy 
stunt (TBS), cucumber (¢ V). tobacco mosaic (TMV), 
turnip yellow (TY) and polio (PV). To do this the 
quantity 1 2/D,! is defined as “one-half the sum 


of the absolute values of the differences between 
the quantities, expressed as moles per cent, of corre- 
sponding amino ids in two proteins” An analogous 
eXpression, 1/2z|D, is defined for the two corre- 
sponding virus RNA‘s. » The ratio of these two, 


is designated r. This and the 
coding radio, n, are considered for the case of ‘non- 
overlapping’ codes only. The author then suggests 
that in general r < I/n. However, this conclusion 


rests on several assumptions, mentioned below. 

By comparing the composition of each of the RNA 
viruses in turn to that of turnip yellow (which has 
the most extreme compositional differences of all SIX 
viruses), Yéas finds the ratio r to be 0-90, SBM; 
0-75. TBS: 0-66, CV; 0-83, TMV; and 1-09, P\ 
Two of these figures, at least, are indistinguishable 
from unity, and all are greater than 0-6. These high 
values of r are taken to mean, then, that the coding 
radio. rn. cannot be greater than unity itself, as 
r< 1/n. Yéas shows it is possible to assign the 
individual amino-acids to four groups such that for 
all viruses the sum of the mole fractions of the 
amino-acids in any group is equal to the mole fraction 
of a particular nucleotide in the corresponding RNA, 
in keeping with a coding ratio n 1. The nucleo- 
tide groupings are these: adenylate glutamic acid 
(glutamine), glycine. leucine, phenylalanine and 
tryptophan; cytidylate — eysteme, lysine, methionine, 
proline and threonine; guany late — alanine, arginine, 
tyrosine and valine; uridylate - aspartic acid (aspara- 
gine), isoleucine, histidine and serine. Unknown, X, 
factors not carried on the RNA distinguish among 
members of the same group 

Assuming a coding ratio 1 1, let us see what 
effect transformation of one nucleotide into another, 
or one group of nucleotides into another, has on the 
ratio r. For this purpose define the nucleotides as 


: 
af 
we 
® 
G 
= 
ad 


69S 


and the corresponding amino acids 


1, ©, G and / 
There are in all twelve 


possible kinds of single transformations among nucleo- 
tides, when transforming (formally) the composition 
of one virus into that of another. These are sym- 
bolized by the diagram : 


All these taken singly have an value of unity 


However. we can distinguish several types of pairs of 
overall r 


transformations, some of the 


less than tunity 


ot ich 
For exariple, 


tlue of which 

a a 

listinguished from no transtormation 

from the 


this cannot be « 
at all, so all such 


liagram as contributing nothing 


pairs are eliminated 


i ( 
and 2 
i 
this has an o erall value r i; 
and 3 
( 
this is identical with and 
a 
G ( 
and 4) 
a) 1, q 
this has an overall value 7 Od 


that if we are to maintain the 
have to eliminate all 


herefore. we ser 


overall value of unity, we 

nucleotide transformations (or pairs, etec., of trans 
formations) which have 7 1 associated Conse 
quently, for a case, say, where two viruses, Vand Y, 
differ in RNA composition by C,; > C, and A,, @,, 


U, < A,, G,, U, respectively (as is the case for TY 


and PV), the above diagram for possible nucleotide 
transformation would be restricted to 1 "¢ in 
order that r be unity 
G 
In addition to these considerations we must 
determine what effect transformations in the un 


factors have on the ratio r. If such a 
irred, it could cause the following 


known, 
transformation oc¢ 
with an 


compositional change 


associated r value of 0. However, when X factor 
transformations can be coupled (formally) to nucleo- 
tide transformations as in the following example, the 


resulting r value for the two taken together is unity 


A 
and or 


The entire argument above. while it does not 


militate against the hypothesis of Yéas, does point 
out that there is no @ priori reason to suspect that, 


given a coding ratio 1. the ratio r should be 
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fable 1. AMINO-ACID AND NUCLEOTIDE COMPOSITION OF RNA VIRUSES 
Che data on composition of the viruses is that compiled by Yeas 


those of the same reference 


ref. 4) amino-acid abbreviations are 
Amin Nucleotide 
acid SBM cy PY triplet* 
tla 74 738 AGT ala 
67 5-3 6-4 70 AGh arg 
isp 73 a1 12-9 11-0 AGT asp 
vs ou 2 col cys 
glu Os 7 Att glu 
uly 37 2-6 AGG gly 
his 0-0 1-2 1-3 1-4 0-0 2-4 cut his 
ilu 3:3 6-0 8-2 4-6 Act ilu 
vs 1-2 $4 30 “4 | 4-7 cou lvs 
net Ou 2-6 20 cul met 
phe $4 2-7 4-4 Gut phe 
pro 4-7 11-6 t pro 
ser 11-0 at a3 AAU ser 
thr 110 13-6 77 ’ ACC thr 
trv 1-2 Os 0 try 
val 10-0 Os 74 lt ri ACU val 
Nucleot.d rM\ SBM cy PV 
rriplet 27 7 25 
238 29 2 26 27 
rriplet 21 : 24 6 
EXp ( iv 23 
17 24 16 
riplet 25 28 27 25 
G 26 23 t 26 24 
Yeu 27 2 2 i 
lriplet 25 22 
EXp. 27 25 25 22 38) 2 
* Without regard t rder within a triplet 


In fact, one would @ priors suspect that 
All these considerations 


a coding ratio 


also unity. 
r would be less than unity 
make me feel that the hypothesis ol 
n | is somewhat artificial, and that the experi 
mental fact ro» | is best explained on some other basis 
Yéas's 


For this reason I have re-investigated 
assertion that coding ratios greater than unity are 
necessarily ruled out. His proof that r < I/n ts 
contingent on the condition that many different 


Also, the 


somewhat 


kinds of amino-acids contribute to 1), 
exact nature of the will affect r 
However, in order to disprove the contention that 
be unity for the RNA viruses, it is merely 


code 


nm must 
necessarv to show that some code for which n > I ts 
compatible with the published data. That such ts 


the case is shown in Table 1. This triplet code was 
devised by the inelegant process of trial and error 
There is no reason for believing that it is unique, or 
that which fits the data better might not be 
devised. Although the agreement with experiment 
is not so good as with the singlet code. the code does 
accomplish the one end for which it was designed 
to show that the composition of the six Viruses is 
not incompatible with at least one triplet code 
This relieves us of the necessity of having to assume 
1 and the concomitant postulate 
of information not 


one 


a coding ratio of n 
of other unidentified carriers 
residing within the virus nucleic acid 

It will be noticed that the present code is neither 
a commaless code (that is. it contains (UU and CCC) 
nor is it a code according to Gamow’s formulation 
(that is. order within the triplet is important) The 
present triplet code is examined in more detail else 
where. 

I wish to thank Dr. Martynas Yéas for stimulating 
my interest and for discussing his hypothesis w ith me 
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A SEQUENTIAL GROWTH RESPONSE TO GIBBERELLIC ACID, KINETIN 
AND INDOLYL-3-ACETIC ACID IN THE WHEAT 
COLEOPTILE (TRITICUM VULGARE L.) 


By De S. T. C. WRIGHT 


Agricultural Research Council Unit on Plant-Growth Substances and Systemic Fungicides, 
Wye College, University of London 


N earlier work! the two fundamental growth pro- 
] cesses of cell division and cell expansion in relation 
to the growth and differentiation of the wheat 
coleoptile were investigated. This was done by 


estimating the cell number, using the hemocytometer 


method of Brown and Rickless?, and cell volume by 
dividing the fresh weight of the coleoptile by the 
respective coll number. making the usual assumption 
that cell volume is equivalent to the fresh weight otf 
the cell. In these experiments the wheat (var 
Eclipse) was grown at 23° C. in darkness. Whole 
coleoptiles were excised from young seedlings and 
the enclosed primary leaves teased out under a 


dissecting microscope The results are presented in 
Fable 1 
t i 

\ veig per \verag 
hr ) ( 

is mor s0-15 4-04 i 

4 0-625 0-028 4 O-156 
10 40 1-45 0 

4 i 4-03 O50 
45 4-4 104-0 4-32 0 

“a6 “ 45-0 10-60 

140-0 6-7 14-¢ 

12°30 

24-0 
a6 4 39-1 
Os 1-7 $4-7 1-1 


From these results the rate of increase in cell 
olume, cell number and coleoptile fresh weight over 
i-hr. periods was calculated and the histograms are 
depicted in Fig. lac. The histogram representing 
the average rate of increase in cell volume (Fig. la) 
ix rather misleading since the method of estimation 
of cell volume incorporates the negative growth-rate 
of cells in the process of division (that is, the volume 
of a cell is halved approximately when it divides), 
and therefore tends to under-estimate the growth 
rate when cell division Is taking place A much 
better estimate of the average rate of increase in cell 
volume is given by the histogram of fresh weight for 
the whole coleoptile, ignoring cell number altogether. 
Reference to this histogram (Fig. Ic) shows that cell 
expansion in the coleoptile can be divided into two 
phases: an initial phase in which the rate of cell 
expansion increases rapidly and then falls abruptly, 
and a second slower, almost linear, phase of coll 
expansion which continues for 30 hr. before declining 
\ very similar histogram showing these two phases 
of cell expansion has also been obtained for another 
variety of wheat (King IT). 
Since it has been shown that gibberellic acid and 
kinetin elicit greater elongation in young tissues 


than in the more mature®, it was postulated that the 
early rapid growth-phase in the coleoptile might be 
regulated by endogenous gibberellin or kinin like 
substances, whereas the second, slower, linear phase 
of cell expansion might be invoked by endogenous 

\s a means of testing this hypothesis, the reaction ot 
coleoptiles of different ages to exogenous solutions of 
vibberellic acid, kinetin and indolvl-3-acetic acid was 
investigated. his experiment was carried out im 
two stages. First, dosage response Curves were 
determined for a series of coleoptile ages for each 
vrowth regulator (Fig. 2). The wheat was grown 
inder the conditions already described here Four 
replicates of five coleoptiles (with their enclosed 
primary leaves) were used for each treatment. Each 
bateh of tive coleoptiles was placed in a test-tube 
(Sin. x 4 in.) containing 0-6 ml. of the solution to be 
tested, and after sealing with *Parafilm’ the tubes 
were transferred to a klinostat for 24 hr. at 26° C 
in red light. The coleoptiles were measured before 
and after treatment. 


50 
Cell volume 
40 (a) 


aid Cell number 
(b) 


i} 
= yo b 
= Coleoptile 
= 80 FP fresh weight 
(c) 
60 F 
4 
3 
3 
2 
OF = 
18 0) 42 | 66 7s 102 «114126 
Age of coleoptiles in hr 
Fig. 1 Histograms illustrating the percentage rates of increase 


during 6-hr. periods of (a) the average cell volume, (+) cell number 
ind (¢) the coleoptile fresh weight, during the growth and differ 
entiation of the wheat coleoptil 
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The greatest 
acid can be correlated with the period 
of cell expansion that precedes division 
(compare Fig. | 6 and e with Fig. 3), 
kinetin elicits the 


greatest re 
sponse trom ¢ oleoptiles in which many ot 


Sensitivity to gibbere iby 


whereas 


son the cells are about Lo diy ide (compare 
Fig. lb with Fig. 3). These results suggest 
that these two growth regulators hav: 


separate roles to take in the growth pro 


A A 
= cess. Nevertheless, their concerted efforts 
could account for the initial rapid cell 
Fig Dosage por for gibberellic a and } | 
acid given leoptiles of differe ges urs expansion phase is postulates in re 
rom sowing) hypothesis above This dual-action 
concept was supported by: (1) an 
By referring to the dosage-response curves, it was examination of stained sections of 18-hr. coleoptiles 
possible to note the con entrations giving the optimal after treatment with gibberellic acid and with 
growth-response over a range of coleoptile ages for kinetin for 24 hr., which showed that the growth 
each growth regulator (Fig. 2 Thus a 10 M solu- response for both substances was due to cell ex- 


tion of gibberellic acid invoked an optimal response 
for coleoptiles at 18, 30 and 66 hr. after sowing and 
was therefore chosen to represent gibberellic acid in 
the final stage of the experiment Similarly, a 10-4 VM 
solution was selected for both kinetin and indolyl-3- 
acid. (There was no significant difference 
between the growth re sponse of 66-hr coleoptiles to 
10-* M and 10-* M concentrations of kinetin.) 

By using only one concentration for each growth 
regulator, it was possible to determine the growth 
response of coleopt iles at 18, 30, 42, 54, 66 and 78 hr. 
after sowing in one large-scale experiment and the reby 


aCOTL 


eliminate any inter-experime ntal variation in coleop- 


tile sensitivity These results are shown in Fig. 3 
with twice limits The whe at coleoptile is 
tf sensitive to exogenously supplied vibberellic 


wid at or before 18 hr. after sowing, and during 
growth and development the response declines until 
at 78 hr. it is onl cent above controls. Kinetin, 
other hand 
at 30 hr. after sowing 
ive & positive response to indolyl-3-aceti 
40 42 hr. after sowing and are 
about 54 hr. Thus under these experimental condi 
tions it was established that there is a sequential 
growth response of the coleoptile to the three growth 
gibberellic then to kinetin 


indolyl-3-acetic This result 


2 per 
vives a maximal growth stimula 
Lastly, coleoptiles do not 


om the 
tion 
acid until 


most sensitive at 


acid, 
ae id 


recuiators, first to 
finally to 


has been obtained on threr 


ana 


separate occasions 


enous ns of gibberellic ac 
acetic acid The vertical lines indi 
Gibberellie acid, 10 V kinetin 

wetic acid, 10°* M 


and (2) by 


a correlation between the 
rapidly $2-4N8 hu 
with a corresponding fall in sensitivity of the coleop 
tile to gibberellic acid. and kinetin (compare Fig. Ie 
with Fig. 3). Although indolyl-3-acetic acid did not 
induce cell expansion in very young coleoptiles, this 
does not mean that it is not required for other 
physiological functions and, indeed, culture 
studies suggest that both it and kinetin are necessary 


pansion only ; 
falling growth-rate occurring at 


tissue 


for cell division* 

natural 
wavy by endogenous growth regulators, but evidence is 
accumulating in the literature for the 
gibberellin' or kinin-like substances® in 
tissues. and the occurrence of indoly]-3-acetice acid in 
oat coleoptiles (20-30 mm. long has been claimed by 


cannot be certain from these results that the 


growth of the coleoptile is controlled im this 


presence ol 


youny 


several workers* 

Perhaps the 
sequential growth-response 1s that there is an optimal 
concentration ratio of these three types of growth 
reg ilators (and possibly others) for each stage of cell 
growth. One might postulate that, in a predetermined 
order, one concentration ratio induces the early type 


most plausible explanation of the 


f cell expansion, another invokes cell division and 
another the final cell expansion phase. S ich a coding 
system might operate by its action on enzyme activa 
tion or svnthesis at each stage of growth'®:"'.) Thus 
it is conceivable that cellular growth and differentia 
tion proceed as the result of growth regulators. 
individually", or in certain concentration ratios’ 
leading to the activation of a particular enzyme 
spectrum. These enzymes, by their action on their 
specific substrates, ould in turn bring about a gradual 
change in the concentration pattern of the growth 
regulators in the cell and thereby initiate the activa 
tion of a different enzyme spectrum and so on, until 
differentiation is complete. 

I thank Prof. R. L. Wain for his 
encouragement in this work The results 
reported in detail elsewhere 


interest and 


will be 
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EFFECTS OF QUALITY OF LIGHT ON DEVELOPMENT OF ROOTS 
ON DWARF BEAN HYPOCOTYLS IN PRESENCE 
AND ABSENCE OF BORON 


By Dr. E. C. HUMPHRIES 


Rothamsted Experimental Station, Harpenden, Herts. 


‘INCE Warington! discovered that boron is an 
X element essential for growth of Vicia faba and 
demonstrated? that meristems cannot develop nor- 
mally without it, many theories about its role have 
been advanced but none is entirely satisfactory. 
The latest theories are by Gauch and Dugger’, who 
consider that boron plays a part in the transport 
of carbohydrate, and by Winfield‘ and Whittington’, 
who postulate that it is concerned in the formation 
of pectic substances in the cell wall. The results 
deseribed here suggest that boron metabolism is 
influenced by the quality of light received by the 
plant. Hemberg* found that cut plants of Phaseolus 
vulgaris with two developed leaves formed roots 
on their hypocotyls only when the solution bathing 
them contained boron. This was afterwards confirmed 
by Gorter’, and Weiser® obtained similar results 
with Clematis cuttings. My work followed a chance 
observation that the extent to which roots developed 
on hypocotyls of cut bean plants without boron 
depended on whether the light supplied was from 
fluorescent tubes only or these tubes plus incandes- 
cent lamps 

Plants of dwarf bean (Phaseolus 
Canadian Wonder) were grown from surface-sterilized. 
weight-graded seed sown in John Innes compost; 
the plants were in cabinets at a constant ambient 
temperature of 20° C. and light was provided either 
by fluorescent tubes alone (3,500° K., white. refleetor) 
or these were supplemented with incandescent tubes 
architectural’ strip lights), when the ratio of watts 
consumed by the fluorescent to incandescent light 
was 8:3. Humidity was not controlled, and the 
plants were given a daily photoperiod of 8 or 16 hr. 
rhe light intensity at the leaf surface was 1,400 ft.- 
candles. 

When the first pair of leaves was fully expanded 
and the next leaf just beginning to unfold, the hypo- 
cotyls were severed 4 em. below the cotyledonary 
node, sterilized by agitation for a few seconds in 
hydrogen peroxide (‘10 vol.’), washed in distilled 
water and then placed in 100 ml. conical flasks 
covered with black paper. The flasks contained 100 
ml. of half-strength Hoagland solution + 1 mgm./I. 
iron as tartrate, made up in glass-distilled water 
further purified by passage through a mixed anion 
and cation exchange resin and which was stored in 
polythene The solution in half the 
flasks also included 10 ugm. of boron as borie acid, 
because preliminary experiments showed 0-1 mgm./I. 
to be optimal for stimulating root growth. The 
flasks were of and may have 
supplied some boron to the plants, but, if so, they 
had little effeet compared to added boron. The cut 
plants with no additional boron are referred to as 
the low-boron and the others as high-boron plants. 
While the plants were growing in the compost, 


vulgaris; var. 


containers. 


boro-silicate glass 


before the hypocotyls were cut, they showed no signs 
of boron deficiency, but when the hypocotyls were 
severed and placed in solutions without added boron 
the plants quickly showed symptoms of boron 
deficieney. 

After severing the hypocotyls, half the plants 
previously grown in fluorescent light were given 
incandescent light in addition, while the other half 
was maintained in fluorescent light alone. Similarly, 
half the plants previously given both fluorescent and 
incandescent light were maintained in this condition 
and the other half transferred to fluorescent light 
alone. Thus, there were four light treatments, and 
in each the same photoperiod was maintained both 
before and after severing the hypocotyl. The cut 
hypocotyls were placed in the different culture 
solutions topped up daily with the purified distilled 
water. After 14 days, the roots emerging from the 
hypocotyls were counted as well as the number of 
‘root initials’—the number of protrusions at the 
surface of the hypocotyl which failed to develop 
further. The total fresh weight of roots of each plant 
was also determined as well as the dry weight of the 
4-cm. length of hypocotyl. The number of roots 
formed is taken to indicate the number of meristems 
that developed, whereas fresh weight measures the 
growth of the meristems. The length of hypocotyl 
occupied by roots was,found to be constant in all 
treatments. A total of 136 plants was used in the 
16-hr. photoperiod and 160 in the 8-hr. photo- 
period. 

All plants received a treatment with fluorescent 
light (—). Treatment in which plants received 
incandescent light before excision is called X, and 
after ); thus, a combination of X + Y indicates 
that the plants received incandescent light throughout 
the experiment. There was no effect of quality of 
light in the 8-hr. photoperiod and the following 
remarks refer mainly to results from a 16-hr. photo- 
period, Table 1 shows that incandeseont light given 
before or after excision of the hypocotyl decreased 
root number and total root fresh weight of low-boron 
plants. By contrast, the light treatments did not 
affect high-boron plants. As many roots were formed 
on high-boron plants in an 8-hr. photoperiod as in a 
16-hr. period, but the shorter day-length decreased 
the number of roots formed by low-boron plants. In 
addition to affecting root formation, boron alters the 
response to the type of light. Although estimates 
of root initials are subjective and those in Table 1 
are only approximate, they show that root initials 
were few with treatments that formed roots freely. 
and many with others. Thus, root initials usually 
varied inversely with the number of roots, but roots 
and root initials together totalled many more with 
high-boron than low-boron plants. Root fresh weight 
varied with root number, with the additional effect 
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andesrent 


after exermion deers ased fresh 
Incandescent 


that incandescent light 
veight of high-boron plants 
ght. however, affected low-boron plants more, for 
ithout it plants had similar root fresh 
vhether or not they were given boron (350 and 335 
ngm In other 
root growth only 


also. 
weights 
restricts 


Although 


roota, the low 


words, boron deficieney 
with incandescent light 

ithe reased the mun r ot boron 
wits had greater fresh weight per root than high 
1), perhaps 


plants 


boror 


boron plants in both photoperiods (Table 
tewer 
ess competition for products of photosyn 


ecause the meristems of low-boron 
suffered 
Similarly, the primary leaves of whole bean 
without boron were 


boron-deficient 


thes: 
in water culture 
vith boron 


plants 
arger than those 
plants had a mean midrib length of 70 mm. and 
boron 65 mn 


grown 
grown 
with 


those based on a sample of 


}60 plants), possibly because nutrients which would 
ormal!y go to the growing point are diverted to the 
raves the aborts in 
leficient conditions® 

The growth of the 
ow-boron plants by incandescent light given before 
excision but not after. By contrast, 
light decreased hypocotyl dry weight in high-boron 

Thus, had little effect 

plants with 


root 


when growing point boron 


hypocotyl! was deere ased in 
incandescent 


plants after excision boron 


only 
light. 


illuminated 
scent 


formation in 

light; but 
formation depended on added boron 

The leaves were fully Uluminated but littl 

reached the hypocotyl, 

on the flasks excluded illumination 

ind direet illumination was confined to the narrow 

opening of the flask partly obscured by the primary 

formation can 

Incandescent 

16-hr 


roots 


on root 


thuorescent with inceand 
radia 
submerged because 


lateral 


light on root 
be assumed to be indirect 
formation 


loaves The action of 
therefore 
light inhibited 
photoperiod, perhaps only 
formed on low-boron plants 
differences Any 
arises m the leaf and persists after the 
ix severed. How inhibition by incandescent light is 
nked with boron deficiency is uncertain, but ther: 
re several possibilities. For example, boron may 
protect & root-promoting substance from destruction 


root only im the 


because too few 
in an S-hr. photoperiod 
inhibition pre 


hy pron otyl 


to show sumably 


by incandescent light or perhaps incandescent 
affects mobility of boron in the plant. 
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The site where the light stimulus interacts with 
boron depends on the mobility of boron in the eut 
plants. Published that rather 
immobile is confirmed in my experiments. The soil 


contained enough boron for growth of the plants, but 


evidence boron 1s 


as soon as the hypocotyl was severed, more was 
necessary for meristems to develop in both root and 
shoot, indicating that boron already in the plant could 
not serve for this. Scholz!®, in experiments 
single tobacco leaves with a divided root system, 
found that boron was not transferred from roots 
supplied with boron to those without it, but accumu- 
lated in the leaf. He coneluded that 
only in the direction from root to shoot, and Albert" 
came to a sunilar conclusion. When I treated leaves 
of boron-deticient plants with boron solution, boron 
was evidently translocated to the hypocotyl, because 
meristem development was stimulated, and in the 
experiments deseribed above boron was transferred 
from the solution bathing the hypocoty! to the shoot, 


using 


boron THOVEs 


apical meristem development continued in 
Evidently under these conditions 


because 
these plants 
is translocated either upwards or downwards, but 
perhaps this applies only to inorganic boron, and 
conditions in intact plants may be different. The 
vidence does not show where boron and the light 
<timuloas imteract. 

In some boron resembles indoleacetic 
acid in stimulating root formation on hypocotyls; but 
indoleacetic acid and boron differ un that the former 
is necessary to stimulate meristem activity, whereas, 
bs Hemberg (loc. cit.) points out, the latter does not 
affect the formation but only the growth of roots: 
hypocotyls grown in media deficient in boron develop 
wart-like elevations (called ‘root initials’ here), 
which do not develop into roots. It seems unlikely, 
therefore, that the present phenomenon is concerned 
with indoleacetic acid metabolism. My experiment 
suggests a connexion between radiation in the red or 
far-red part of the spectrum that inhibits root-growth 
vhen boron is a limiting factor, but this has yet to 
be investigated fully. That light and boron metab- 
olism may be connected is by other 
work. Symptoms of boron deficiency develop sooner 
and more severely in long than short days (Gauch 
and Dugger*) and Stegemann! concluded that the 
action of radiation is regulated by boron Albert! 
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suggested 
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New and Recent Books 


nputauons 


Field Computations 
in Engineering and Physics 
A. THOM and C. J. APELT 


Foreword by Prof. G. F. J. Temple 


This book describes the numerical solution of partial differential equations in 
two dimensions by Prof. Thom’s squaring method, which is faster and more 
versatile than Southwell’s Relaxation ; and its routine iteration allows it to be 
programmed by digital computer. Workers in the fields of fluid dynamics, 
physics, meteorology, hydrography, statistics and electrical, civil and mechanical 
engineers who have need of numerical solutions to partial differential equations 
should find the methods described herein extremely helpful 


72 


168 pages 3 diagrams 305. 


Field Theory for Engineers 
PARRY MOON and DOMINA E. SPENCER 


This book applies boundary-value techniques to engineering, and is the first reference volume specifically designed 
to explain field theory to advanced students and engineers. All aspects are covered, including electro-magnetic, 
acoustical, thermal and gravitational fields. The powerful technique of separation by variables has been emploved 
as the principal method 

194 fies. Wtahles Gin Yin. 540 pp Mav 25. 96s. 


Power Reactor Technology . 
Edited by PICKARD, WARREN, LOWE, McLAIN 


This comprehensive selection from the 1958 Geneva Conference provides an international survey of the latest 
developments and experiments in this field. Of interest to all those whose activities lie in the construction and 
development of nuclear power reactors 

138 sllus 6in. ~ Yin 428 pp. May 25 845. 6d 


Animal Parasites in Man 
NV. H. SWELLENGREBEL and M. M. STERMAN 


Now available tn English, this standard Continental work has been completely rewritten, revised and enlarged 
Life cycles, morphology vectors and intermediate hosts are all described and fully illustrated, and laboratory and 
in situ identification, symptomatic diagnosis and treatment are thoroughly discussed 

370 illus. 6 in Qin. S42 pp. Mayv25. 67s. 6d 


Water and Electrolyte Metabolism 
Edited by C. P. STEWART and Th. STRENGERS 


The collected papers read to The Symposium on Water and Electrolyte Metabolism, Amsterdam 1960. Of interest 
to biochemists and physicians undertaking research on the kidney and its disorders, and endocrinologists 


132 illus. 24 tables 94 in. 64 in. 210pp. Mayv25,. 38s. (Elsevier) 
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THE AUSTRALIAN 
NATIONAL UNIVERSITY’ 


MOUNT STROMLO OBSERVATORY 


THE MOUNT STROMLO 
OBSERVATORY ATLAS 
of H-ALPHA EMISSION 


An Atlas of H-alpha emission in the Southern 
Milky Way (A. W. Rodgers, C. T. Campbell, J. B 
Whiteoak, H. H. Bailey and V. O. Hunt) has been 
prepared at the Mount Stromlo Observatory It 
covers a longitude interval of 182° along the old 
and 1s 


galactic circle extending from 190° to 2 


naximum of 30) wide 


The Atlas consists of photographic prints on 
double weight pape f five mosaics, each of 
eighteen prints plates taken with an &-in. f | 
Meinel-Pearson Schmidt camera Fach original 
plate has a coma-free field of 11! ind a scale of 
17 minutes of arc mm Fach mosaic covers six 
centres along the galactic circle, 7° apart, and three 


The plate 


combination used gives an effective 


centres, 9° apart, perpendicular to it 


wavelength of 6,560 A and an equivalent width of 
326 A. The limiting stellar magnitude ts almost 15 
i size of 194 in. by 


Fach mosaic has m 


Accompanying each mosaic is a chart on which 
ire marked the regions containing emission 
detected by comparing the above plates with plates 
tiken with an emulsion-filter combination giving 
in effective wavelength of 6070 A and only trans 
mitting a litthe H-alpha. Co-ordinate grids marked 
on these charts are equatorial co-ordinates for the 


epoch 1950, new and old galactic co-ordinates 


The Atlas has a one page foreword and stitl 
ers It is pl inned to have 800 copies p inted 
and available by the middle of 1961] To defray 
reproduction costs a charge will be made of £4 


sterling (£5 Australian) or 11 dollars per ¢ 


Orders should be addres ife 
Mount Stromlo Observatory, A.N.L. 


Canberra, A.C.T., 
Australia 


BRASS e COPPER e DURAL 

e ALUMINIUM e BRONZE e 

ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 

No quantity too small @ List on application 

H. ROLLET & CO., LTD. 


6, CHESHAM PLACE, LONDON, S.W.!. SLOane 3463 
Also at: ILIVERPOOL. LEEDS. MANCHESTER. BIRMINGHAM 


BACK ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 


ALWAYS REQUIRED By: 
We. DAWSON SONS, LTD., 
Back Issues DeEPT., 
16 West STREET, 
FARNHAM, SurRREY, ENGLAND. 


FARNHAM 4664 CABLES: DAWSBOOKS, FARNHAM 


WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections ; 


sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

lil Fifth Avenue, New York. 3, N.Y., U.S.A. 
Cable Address: BOOKJOHNS, NEWYORK 

British Office: ACADEMIC BOOKS, LTD. 
17 Old Queen St., London, S.W.1 

WHirtehall 6631 


OPTICAL FILTERS 


* Interference Filters 
* Crystalline Materials 


* Optical Components 
particularly for the 
infra-red 


BARR & STROUD LTD. 


ANNIESLAND 
GLASGOW, W.3., 
London Office: | Pall Mall East, S.W.| 
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MACMILLAN 
BOOKS 


The Economic Consequences of the 
Size of Nations Edited by E. A. G. ROBINSON 


This was the theme of the International Economic Association’s annual conference, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase of 
the size of a nation and of a national market might permit the achievement of economies 
otherwise unattainable. ‘An immensely rich mine of ideas and facts.’— The Economist. 
508 


Food, Land and Manpower 
in Western Europe P. LAMARTINE YATES 


A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
supply and agricultural problems. This is the first of a series of four monographs 
being prepared on European problems. . 355 


Structural Concrete KURT BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
volume. ‘The layout of the book follows the scheme established by its predecessors, 
with materials, design, and construction dealt with in that order. 

164 figures, 73 photographs, 113 tables. 84s 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a refresher course in the form of brief accounts of 
selected topics in physics will find this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 
rain-making, radio astronomy, and cosmic rays. Profusely illustrated. 3os 


ST MARTIN’S STREET LONDON WC2 
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ANOTHER FIRST FROM VARIAN 


ADJUSTABLE AIR GAP/ROTATABLE 
6" LABORATORY MAGNET 


Rotate and adjust the air gap easily and precisely 


Continuously adjust air gap widths trom zero to 6", as high-field laboratory magnets. Matching regulated 
well as rotate the magnetic field over a 200° arc with power supplies, a wide range of pole cap options, a 
reference to the vertical, using the new Varian V-4007-2 fluxmeter-control unit, rolling and rotating bases, sup- 
laboratory magnet. Field homogeneity reproduces ac- port tables and other accessories, plus a world-wide 
curately after gap adjustment, since the gap-adjusting service engineering organization, make Varian the 
assembly maintains precise axial alignment and paral logical choice for all your magnet needs 

lelism throughout total pole cap travel. Field strength 
ind homogeneity can be quickly verified using the 
Varian F-S Fluxmeter. Traditional Varian design fore 

sight makes the gap idjusting ussembly compatible for 
fitting to all Varian 6” rotatable magnets prese ntly in 
use. And, of course, the new V-4007-2 can be con 

verted to the V-4007-1 configuration when the homo 


reneity of this most rigid m ignet is a requirement 


A complete magnet family 

with accessories 

Varian’s V-4007-1 rotatable and V-4007-fixed-azimuth 
6° magne ts compl ment the new V-4007-2 to prov ide 
the most complete line of 6” laboratory magnets avail 

field-volume/strength/homogeneity needs from these 
three versatile 6 types, and Varia 
12” adjustable-voke, 12” rotator an 


ible Select the svstern that precisely matches vour t Flaxmeter 


For further information, write Instrument Division 


VARIAN associates 
New Eastern office: 12S 


Ke worth, New J 4 nut 1-0200 PALO ALTO 26, CALIFORNIA 


& SPECTROMETERS. MAGNETS “ « TOME TE v PMENT LINEAR ACCELERATORS. RESEARCH AND OLVELOPMENT SERVICES 
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—= NORTH-HOLLAND BOOKS 


VOLUME! OF THE NEW SERIES 


“PROGRESS IN OPTICS 


edited by EMIL WOLF (Rochester) 


CONTRIBUTORS TO R./. PEGIS (Rochester), K. MIYAMOTO (Tokyo), R. BARAK AT 
(Boston), D. GABOR (London), H. Wolter (Marburg, Germany), H. KUBOTA (Tokyo), 
A. FIORENTINI (Arcetri-Firenze. Italy), A C. S. VAN HEEL (Delft, Netherlands). 


6x9 xii 338 pp. 157 ill. Gld. 35.- (70s.) 
* 


VOLUME I! OF THE SERIES 


“PROGRESS IN SOLID MECHANICS 


edited by |. N. SNEDDON (Glasgow) and R. HILL (Nottingham) 


CONTRIBUTORS TO VOL. If: J. E. ADKINS (Nottingham), M.J. P. MUSGRAVE (Teddington), 
|. D. ESHELBY (Birmingham),!. W. CRAGGS (Newcastle upon Tyne), K. W. HILLIER (Harrogate) 
R. HILL (Nottingham), M. R. HORNE (Cambridge, England). 


6x9 xii - 332 pp. 71 ill. Gld. 35.- (70s.) 
* 


“QUANTITATIVE METHODS IN 
PHARMACOLOGY 


PROCEEDINGS OF A SYMPOSIUM HELD IN LEYDEN 
ON MAY 10-13, 1960 


edited by H. DE JONGE (Netherlands Institute for Preventive Medicine) 


CONTENTS: Sequential analysis - Standardization of drugs - Parametric or 
non-parametric statistical methods - Screening of drugs - Mixtures of drugs - 
Miscellaneous topics. 


6x9 xx + 391 pp. Gld. 42.- (84s.) 
* 


* Sole agency for U.S.A. INTERSCIENCE PUBLISHERS, INC. -New York 


NORTH-HOLLAND PUBLISHING COMPANY AMSTERDAM 
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THE BARNET VENTILATOR 


The Barnet Ventilator is a portable automatic respirator used in the 

operating theatre for controlled ventilation during anaesthesia. 

It may be time cycled where the patient is completely relaxed, or 

patient cycled where spontaneous respiration is retained 

Lung ventilation is achieved by alternation of positive-atmospheric 

r na or positive-negative pressures. The Barnet Ventilator provides 

WA | S( YN simple control and direct indication of inspiratory time, expiratory 

time, respiratory rate and tidal volume. 

The equipment can also be used in the recovery room or in 

medicai wards for long term controlled ventilation where 

treatment of respiratory insufficiency is necessary. 

The portable weight of the Barnet Ventilator is approximately 56 Ib. 

It employs a transistorised control circuit and operates from a 

built-in low voltage battery, allowing 20 hours continuous 

use before re-charging. 


W. WATSON & SONS LIMITED - BARNET + HERTS 
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— with the wind. 


There's power in that floating seed to 
endure frosts, floods, and drought, and 
still to put down roots when the 
command comes. Scientists need this 
kind of power—compact, liahtwe 

th 


enduring. Venner provide it i 
Silver-Zinc Accumulators which 


submitted to high and low temperatures, 


pressure variations, shock, vibration, or 
long periods without attention, stil! 
yield more power per unit of 

weight than any other electrical 


storage system 


VENNER 


VENNER SILVER-ZINC ACCUMULATORS 


ant sht ¢ 
prtweight ¢ 


Send for full technical detai/s 
Venner Accumulators Limited 
KINGSTON B -PASS.NEW MALOEN S URREY 


A member of the Venner Group of Companies 


vi 
MLVER- ACCUM TORS 
provid sower for satellit 
| Vide ower for satellites 
nuided missiles, airborne of kind 
telemetering systems. et 
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the ZEISS Spectrophotometer PMQII 


A Universal instrument for 

chemical analysis with 
Flame attachment 
Remittance attachment RA 2 and RA 3 
Fluorescence attachment ZFM 4 
Chromatogram attachment 
Microcell attachment and 100 point 
automatic base line device 


Ilustrated booklets of the range of ZEISS 


NEW —the same Spectrophotometer photometer equipment from sole British Agents 


forms the basis of the new Zeiss Spectro- f 

fluorometer with two monochromators eqeobardt 
a 


and Xenon lamp. Details on request 


6 Cavendish Square, London, W.! 
Telephone : LANgham 6097/8/9 


PORT WINDOW 


OF SECTIONS THE ‘PEARSE’ COLD 
ORIFICE FOR » MICROTOME 


ANTI-ROLL MARK I! 
1 RESETTING CONTRO 

The Original Refrigerated 

NON-DISTORT. | Microtome With All 


ING FRAMED External Controls CUTTING 
PERSPEX CONTROL 


BAFFLE MICROMETER 
CONTROL 


From fresh tissue to mounted stained 
sections in 3 minutes. 


FEATURES 
Cuts sections down to | micron. 
Serial sections cut at 3 microns. 
Entirely remotely controlled 
Thermostatic control between —5°C. and — 30°C. 


For ultra-thin sections and friable tissues knife blade 
cooled to —50° C. 


Cuts freely at all temperatures ; will not rust 
Instant availability for rapid biopsies. 


Low initial cost and minimum operating attention 
FRIGIDAIRE 
UNIT 


CASTOR 


SOUTH LONDON ELECTRICAL EQUIPMENT CO. LTD. : WHEELS 


LANIER WORKS, HITHER GREEN LANE, LONDON, S.E.13 
Telephone: LEE Green 48146 Telegrams SLEECO, LONDON 
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The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 

The basic Graphic Camera for press and _ technical 
work. Built-in coupled rangetinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
and open frame finder. Double extension, rising, tilt 
ing and shifting front and Graflok back with Ektalite 


field lens 
CF.904 With 135 mm. f4.7 XNenar in No. 0 Compur 


shutter 
CROWN GRAPHIC FLASH SPECIAL 45 
C.F.905. As above, but including Graflite Junior flash 
gun and connecting cord 
SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 


For further details and price list write to Sole Wholesale Distributors; 


NEVILLE BROWN & CO. LTD. - 93:97 NEW CAVENDISH STREET - LONDON WI 


The Plenty ‘Impelator’ 


for really efficient mixing 
of almost everything from 
fruit juices to graphite pastes 


This Laboratory model is ideal for small appli- 


cations where a thorough, homogeneous and rapid 


blend is required. 


PLENTY & SON Ltd. 


NEWBURY, Berks., England 
Telephone: NEWBURY 2363 (5 lines) 


Cables: Plenty, Newbury Telex (Codes: Bentiey’s and A.B.C.) 
Telex: 84110 
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HOSLAB 
Regd. Trade Mark 
Laboratory Equipment | 


hists of 


MSE 


HOMOGENISERS 
and 


BLENDERS 


For details, write or visit 


HOSPITAL AND LABORATORY SUPPLIES LTD. | 


12 CHARTERHOUSE SQUARE 
LONDON, E.C.1 


Telephones: Clerkenwell 4840, 794 


COMPLETE LABORATORY FURNISHERS | 


| NEVILLE BROWN & CO. LTD., 93 97 New Cavendish Street, W.! 


MARINE BIOLOGY | 


2” x 2” SLIDES 


Rock Lobster, Palinur 


Section KZ ! 


Photographs from living specimens in colour 
and black and white by D. P. Wilson, D.Sc., 
F.R.P.S., Marine Biology Laboratory, Plymouth 


Our range of colour slides continues to expand. 
Full details on application. 


FLATTERS & GARNETT LTD 
309 Oxford Road, Manchester 13 


Part of our extensive service to Biologists 


£26 


Maid of adl work! 


...if you want 
to project 


PHOTOGRAPHS 
DRAWINGS 

MAPS & CHARTS 
MANUSCRIPTS 


BOOK PAGES 
MODELS 

FILM STRIPS 
& SLIDES 


... here’s 
your answer 


EPIVISOR ... 


This versatile instrument projects greatly enlarged, perfectly 
defined images of flat and solid objects, as well as film strips 
and slides. Full details on request, with name of nearest 
dealer who will be pleased to demonstrate 


NEW IMPROVED 
GENERAL PURPOSE 


THERMOSTATIC OVEN 


~ 
~ 


ae 


carriage paid U.K 


Exterior : 


1S in. 15 in. 21 in. 


Interior : 


in 12 in. 14 


Operating Temp. : 
30 Cto 260°C 


Temp. variation : 
at 100 C about 2s°Cc 


Heating up time : 
to 260° C in one hour 


Temp. Constancy : 
better than re 


Overshoot : 
not more than app. 5° C 


The Oven is |} in. fibregiass-insulated on all sides and door, 
and is fitted with 3 weldmesh trays, vent, thermometer 
aperture, and calibrated thermostat. Mild steel construction, 
finished Cloud Grey enamel. 

Order with confidence or request detailed lecflet 


R. E. PICKSTONE LTD. 


36 Avon Trading Estate, Mornington Avenue, London, W.14. 
FULham 4558 
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ZENITH 


(REGO. 


Transformers 


Iron-clad 


TRADE-MARK) 


shell 
transformers 


type 


in ratings from 
5 VA up to 
SkVA, designed 
and tested to 
B.S.S. 171/36. We 
manufacture sizes 
up to 35 kVA, both oil- and 
single or three phase 


air-cooled, 


THE ZENITH ELECTRIC CO. LTD. 


ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 


Phone. WiLiesden 6581-5 Grams . Voltaohm, Norphone, Londor 


MANUFACTURERS OF ELECTRICAL EQUIPMENT 


INCLUDING RADIO AND TELEVISION COMPONENTS 


OXY-COAL GAS 
BLOW PIPE 


specially for working 


BOROSILICATE 
GLASSES (Pyrex, 
Phoenix, Hysil, etc.) 


Five and 


jets 
pilot light 
flame size selected 


INSTANTANEOUSLY. 


central 


Rotating turret 
head for easy jet selec 
tron. 


Auxihary supply 


of oxy coal mixture for 
hand torch 

n mum aygen 
consumption 
Maximum economy 

A modern oxy-coal gas blow-pipe of sturdy construction evolved through 
years of practical experience in glass manipulation. A nearly silent flame 
from pin point to one capable of working 100 mm. tubing at a flick of the 
turret. To the inexperienced it gives confidence, to the experienced 
it is an assurance of efficiency and successfully completed work. A unique 
instrument for the research laboratory or workshop. Send for Leaflet 


Price £25.0.0 


Obtainable only from 
44, NORTHFIELD RD. 
BIRMINGHAM, 30 


phone: KINgs Norton 1885 


L.V.D. SCORAH M.Sc. 
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CRYSTAL CHRONOMETER 


t is ideal for anv application in which the initiation of pulses 
It has a long term 


at precisely defined intervals is necessary 
accuracy of within 12 seconds a year at normal temperatures 


i.e. 13-¢ to 25°c. Models can also be supplied for wider 
temperature ranges, e.g. from lO cto +55 « 
Mechanical rigidity and electrical stability ensure that 


performance is unaffected by vibration and movement of the 
road, rail or seaborne installations 


Data —Transistorized circuitry 24v d.c 12. 
on request - Remote or local starting - Rack or cabinet mounting 
Standard impulse outputs: one per sec., one per half minute, one 
per minute Overall size: 12 x8PinxBu 


type experienced in air, 


operation—6v or 


and/or to order in 


Some applications——-To synchronise 50 c.p.s. generators and pro- 
vide 1 millisecond oscilloscope “trigger For 
in accurate pulse source « As “marker” for medical applications 


laboratories as 


e.g. recording, electro-cardiograph, respiration recorders, pulse 
rate, etc For armed services for timenetting and count dowr 
For mobile application, outside broadcast vans, etc For astro 
nomical work with universal or sidereal time « As a master clock 
for production time control As a control for electronic stop 
watch facilities 

For further information write for “ Aiming for Greater Accuracy 


COMMUNICATION SYSTEMS LTD 


NORFOLK HOUSE - NORFOLK STREET - LONDON W.C.2 - TEL: TEMple BAR <506 
» {ele 


(A member of the Autor rot elephone & Electr 
AT 213 
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ACCURACY 
ON A WIDE FRONT 


The Cambridge Universal Bridge is used 
extensively for the routine checking of 
electrical products, and also in 
laboratories and test rooms, where 
a compact portable apparatus 
capable of a wide variety of measure- 
ments is required. It can be supplied 
for either AC mains or battery opera 
tion, and is fitted with a telephone 
detector. The main measuring elements 


employed are a decade resistance and a 


UNIVERSAL BRIDGE 


For the ACCURATE MEASUREMENT of 


CAMBRIDGE INSTRUMENT COMPANY LTD 


Cambridac Universal Bridg 
(ior AC operation) in teak case 


decade variable mutual inductometer of 
toroidal construction, both of which are 
accurate to within +0.1% over the 
greater part of their ranges 

The apparatus gives direct reading for 
all primary electrical quantities except 
frequency 

Send for List 301N. For future publica- 
tions, ask for Mailing Form N/5/61. 


RESISTANCE, INDUCTANCE AND CAPACITANCE 


13 GROSVENOR PLACE - LONDON S.W.!I 


Essential for 
i sampling and monitoring... 


f 


HENDREY 


Mercury Vapour 
Concentration Meter 


TyPe E.3472 


Measures concentration of mercury vapour pre 
seat in air. Essential where quantities of mercury 
~ are regularly ased or where danger exists of leak- 
age of mercury vapour from apparatus. 


; Two sensitivities are available at the touch of a 
switch, giving cither full-scale meter reading at 
a concentration of 770 microgrammes per cubic 


metre of air or full-scale meter reading at a 


crogr 


HENDREY RELAYS LTD* BATH ROAD: SLOUGH: BUCKS. Telephone: Burnham 609/6// 
MANUFACTURING ELECTRICAL ENGINEERS CONTROL & LABORATORY APPARATUS 
On Admiralty. Princrpal Ministries and Post Office Lists. A./.D. and A.R.B. approved 
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suggested that some factor, other than carbohydrate, 
present in the top of the plant, is affeet d by light and 
may influence the response of tomato plants to boron 
deficiency. Skok!* found that sunflower leaves were 
more radiosensitive with than without boron 

inn. Bot., 37, 629 C102 

Rot., 40, 27 (1926) 
und Dugger, W. M., Bull, A.80 Unic. Maryland 


AN ESTIMATE OF THE AROMATICITY OF THE ORGANIC MATTER 
OF A PODZOL SOIL 


By Da J. R. WRIGHT and Da. M. SCHNITZER 


Soil Research Institute, Department of Agriculture, Ottawa, Canada 


N our work on the chemiueal structure of the organ 
if matter of the 4, and &, horizons of a podzol we 
were Interested in a practi | thod tor 
the aromaticitv of these materials. Such a method 
has recently been described by Mazumdar et al.) and 


Chakrabartty et a/.¢ for determining the aromiuticits 


of lignite, bituminous and higher-rank coals. Since 
soil orgamuc liatter resembles and brown coals 
in many respects. we thought application of this 
procedure to such nmiuterial might vield) valuabie 
nformation with regard to its aromaticity. As a check 


on our technique, included sample of hyrute in 
this investigation because values tor the aromaticits 
of this material are available in the literature 
According to Mazumdar ef a/.', heating of coal im 
ur at 170 tor approxiriat sly 500 hr. causes the 
complete oxidation of the “disordered (aliphatic and 
vlievelic) carbon while leaving the aromatic network 
ntact The oxidation of the ‘disordered carbon 
results in the formation of oxygen-contamung fune 
tional groups. mainly carboxyvls. Therefore, the 
only aliphatic carbon and hvdrogen im the final 
oxidized product is that in carboxyl groups. ‘Thus 
the total carbon and hydrogen in the final oxidized 
product, corrected for the carboxylic carbon and 
hydrogen, gives the total aromatic carbon and hydro 
aterial In addition, 


in the case of liyvdrogen, it Is necessary to correct tor 


gen present in the original 1 


hydrogen replaced by Guinone 

The soil samples and methods of extraction of 
organic vuwtter were the same aS those described 
previously® except that all extractions were niacde 
under nitrogen and the extracts were dried under 
reduced pressure at room temperature Che lignite 
sample originated from the Souris, Manitoba, area 
Carboxyl groups were determined by reaction with 
calcium acetate’, phenolic hydroxyls by reaction 
with barium hydroxide under nitrogen and correcting 
for carboxvls?. Carbonvls were determined by the 
method of Fritz et a/.* and ultimate analvses by dry 
combustion 

l-gm. samples, spread in thin lovers in aluminium 
dishes. were heated in an oven at 170° C. for various 
lengths of time up to and including 600 hr. A current 
ot air was passed through the oven at a constant rate 
Samples were withdrawn every 100 hr., weighed and 
analysed for functional groups and ultimate com 
position. Under these heating conditions. Mazumdar 
and Lahiri’? reported that lignite and higher-rank coals 
reached constant weight after 300-400 hr. With our 
samples the 4, material reached constant weight at 


NATURE 703 


approxu ately bir While the tmite ame 


adopt: da heating period of hr for all samples 


oxidation” refer to 600 hr. of heating 


that dehydrogenation appears to be the main reaction 
im the imitial stages of coal oxidation After 600 hr 
of heating. 100. 93 and 87 per cent of the original 


Wintield, M. fustral, J. Exp. Biol. Med, 33. 26 
Whittington, W. J I. Exp. Bot., 10, 93 (1959 
* Hemberg, T., Physiol. Plantarum, 4, 358 (1951 
Gorter, C. J., Physiol. Plantarum, 11, 1 (1955 
* Weiser, C. J Vature, 183, 559 (1959). 
* Humphries, E. C., Rep. Rothamsted Exp. stat 
® Scholz, G., Flora, 148, 484 (1960) 
Albert, L. S., Diss. Abs., 20, 30 (1959). 
Stegemann, S., Chem. Rundsch., 16 (1955) 
Skok, J., Plant Physiol., 31, xii (1956 


preparation st ill continued to lose weight although 
the rate of loss was low (1-8 and 1-6 per cent in the 
500-600 dir. period In view of these findings we 


All results shown in Tables 1-4 under “after 


Heating caused an increase in the carbon contents 


ot the A, and #, materials and a decrease in that of 
liynite (Table | All materials reached a constant 
carbon content between 200 and 300 hr. Most of the 
hydrogen was lost during the first 100 hr. This is in 


agreement with the findings of Chakrabartty ef al.* 


nitrogen still remaimed im the oxidized residues of 
the lignite. 4, and A, materials respectively 


‘ 


Lhe carbox vl eontents the original lignite, 1 


and #3, materials were 2-0, 6-7 and 40-9 per cent 
respectively in the case of lignite the carboxyl 


content increased to a constant value after about 


OO hr. of oxidation hn the other hand, the carboxy! 


contents of the A, and 2B, thaterials decreased during 
the initial sf of the oxidation was followed 


rht rise ith constant shies being obtained 


alter hr 


The values for carbon aromaticity (Table 2) 


represent aromatic carbon as a fraction of total 
carbon The values in brackets represent aromatic 
earbon as «a fraction of total carbon less carboxy! 
carbon These values are shown in order to give an 
estimate of the aromaticitv of the carbon skeleton. 


As shown im Table 2. the two values for lignite are 


identical because this material and higher-rank 
coals contam fe or no carboxyl groups prior to 
oxidation in contrast to soil organic matter prepara 
tions. The value of 0-56 for the aromaticity of lignite 
agrees well with that reported by Chakrabartty et al.* 


lhe hvdrogen aromaticity, similar to the carbon 


aromaticity. was calculated on the basis of both 
total hvdrogen and total hydrogen minus carboxy! 
hvdrogen (Table 3) Hydrogen aromaticity of the 


lignite analvsed by Chakrabartty ef al.? was 0-29 


Infra-red spectra of the A, and 5 materials taken 


at various stages of the oxidation showed «# gradual 
decrease and finally complete disappearance of the 


2.920 and 2.850 em.-' bands (aliphatic C—H). After 
50 hr. of heating the infra-red spectra of the B, 
material showed new bands at 1,840 and 1,775 em.-! 
which. together with the band already present at 
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ANALYTICAL CHARACTERISTICS BEFORE ANI 
ali data on dry 


Table Hypt 


based on the oxidation 


a in original iterial. 


IMSTRIBUTION OF CARBON AND HYDROGEN IN THE ORIGINAL 
MATERIALS 


1.200 em. indicated the probable formation of 
anhvdrides* Also, bands appeared at 
OH deformation vibrations of COOH 
and at 740 em (polveyclic aromatic structures 
All these bands increased in intensity with heating 
From the infra-red spectra we estimated that not 
more than 10 per cent of the carboxyl groups of the 
BR, material had formed anhvdrides. On this assump - 
tion the correction for H, OoH Table 3) should be 
10 per lower resulting in a correspondingly 
higher hvdrogen aromaticity 


evche new 


920 em.-! 


cent 
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APTERK OXIDATION 
ash-free basis 


(phetr 
(per cent) (per ce 
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A carbon and hydrogen balance is shown in Table 4 
Exclusive of the carboxvlic carbon and hydrogen, 
the A, material contained more aliphatic and/or 
alicvelic carbon and hydrogen than the B, prepara 
tion. This would indicate that the carbon skeleton 
of the B, is than that of the A 
material. Similar from 
oxidative degradation studies of these two materials! 


more aromatic 


were reached 


conelusions 


Mazumdar, B. K., Chakrabartty, 
Indust. Res. (India), 16, B, 275 (1957 
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Functional group analysis i 
Loss it Aton Functional 
samy weight i rat N Oow Group 0 
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, nt) per cent Total 0 3h 
Refor t 6-72 5-21 1-1 2-37 1°5 0-35 
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After oxidation 4 61-58 2-60 O51 1-44 11-2 10-1 
Table CARBON AROMATICITY 
based on the oxidation of 100 gm. of dry ash-free material 5 a 
‘ n 
Sampl Input * Output * vid i residue * Aromati Noti-a t Aromaticity 
C (gn C (gm.) (gi fa 
Ketore vidation 27°78 25°94 0-49 (0-51 
(O-61)F 
t ‘ 44-60 #82 23-8 56 (0-56 
After oxidation 410-5 
ie? 
* See Table 
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AROMATICITY 
t sh-free material) 
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ae 
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sampk Aron cCooH al r COOH 
at ips il at wr il \ 
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LETTERS TO THE EDITORS 


RADIOASTRONOMY 


Secular Variation of the Flux Density 
of the Radio Source Cassiopeia A 


Hogbom and Shakeshaft' have recently presented 
evidence for a secular variation of the intensity of 
ussiopoia A. Their 
frequency of SI-5 Me. s 
over a that the flux 
density of Cassiopeia A relative to that of Cygnus A 


radio emission from the source ¢ 


observations, made at a 


period of I2 years, suggest 
s decreasing at a rate of about 1] per cent per annum 
This 


inknown 


sensitive to 
and the 
independent con 


may be 


ettects, 


type of measurement 
Instrumental 


result 


svstematic 
the 
tirmation desirable 

Observations of the ratio of 
Cassiopeia A and Cygnus were 
National Radio Astronorny Observatory im 
in order to search for a possible change in intensity 
of ¢ While these 
period of only one year, they do, in conjunet iv 
about the 


observatories, 


importance of makes 
flux densities of 
begun at the 
1459, 


observations cover a 
m with 
earlier observations at sane ftrequeney 
obtamed at other 
confirmation of the result of Hogbom and Shakeshaft 

The available 1,.400-Me. 8. observations of the ratio 
of Cassiopeia A to Cygnus A are given in Table 1 
The Leyvden®, Bonn® and National Radio Astronomy 
Observatoryv' made with anten 
85 ft.. and were 


some 


provide 


observations were 
nae of about the same diameter, S82 
corrected for atmospheric extinction and receiver 
non-linearity. The Naval Research Laboratory 
observations’ were made with a 50-ft. diameter 
antenna The Leyden, Bonn and National Radio 
Astronomy Observatory observations all have small 
uncertainties Svstematic effects should 
small, as in observational 


internal 


also be each ease the 


procedures were specifically selected to 


Although the 


measurements are of 


them so far as Naval 
Research Laboratory lower 
weuracy than the others they are of particular value 
they are the 
sources at this frequency. 


possible. 


earliest measurements of these 
Details of the 
observing techniques and reduction procedures used 
given in the refer 


because 
equipments, 


in the various measurements are 
emees cited. 

Fig. | shows the 1,400-Me.’'s. flux 
as a function of time. The solid line in Fig. 1 represents 
the change in Cassiopeia A/Cygnus A at 81-5 Me./s., 
found by Hégbhbom and Shakeshaft. The 1.400 Me./s 
observations suggest a secular change in reasonable 
agreement with that found at SI-5 Me./s The 
vertical displacement of the 1,400 Me./s. and 81-5 
Me./s. ratios is due to the difference in spectra of the 


density ratios 


Two BOUTCHS, 


1054 1.304 
1456 8 + OO] 1,305 
1058 1-63 1,419 
1-608 0-003 1,400 
150" + OOO8 1.400 


NRAO, National Radio Astronomy Observatory 


1056 


intensities 


Points with « 


me at 81-5 Me 
and Shakeshaft (ref. ]) 


The l and Fig 
the sixteen sets of observations made at 
one-week intervals in the period June 17—-September 
30, 1960. were mado with the 
same receiver and antenna, under as nearly identical 
They have high relative 
accuracy and should be largely free of any systematic 


1960 result, given in Table 1, is 


mean of 
These observations 


eonditions «as possible 


Jul ig Sept 
Date of observation (1960 


ie. 2 Weekly measurements of Cas. A/Cyg. A at 1,400 Me 
Phe solid line (1) is the least squares straight line which best fits 
all the measurements The dashed line (11) is the straight line 
which best fits the data if the four least accurate measurements are 
ymitted 
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¥ 
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| 

48 1950 195 1954 1958 1060 
vate of observation 
Re Fig. 1. Variation of the ratio of Mm of Cassiopeia A and Ee 

g. 1 ri tt 

Cygnus A as a function of time. ircles viv 3 
ment at a fre eneyv of 1.400 Mx Vertical lines show the 
published uncertainties in the easurements No estimate of 
| eee error was given for the 1958 t. The solid line is the a 

Cr s., a8 found by 
Hout 

1-64 } 
= 

ble 1 
Date Ca Avg. 4 Frequenes Sour 1-56 +4 - 
Jane 
NRL 
Leyden 
Bonn 
NRKAO 
NRAO 

; 


involved 


interval 
shown m Fig 


nstrumental effects over the time 
The 


Even over this short interval of time 


weekly are 
is eviclence 


isslopela A 


there 
change m the ratio of C 
clemsity \ 


representing all 


a 


venus A flux levast solution 


for the 


OAs s 


best straiwht line sixteen 


yiver 


rate of decrease of 2-3) per 


ent per annum. This solution is shown by the solid 

ne (f)in Fig. 2. A second solution was made omitting 
the four davs on which the measurem ated 
than five standard 


June 24 and July 8) 


ents 


from the mean value by more 


errors On two of these 
the observer had noted on the records as they were 
obtained the probability of interference or marginal 
This incieated by 


in Fig. 2, 


corver px riormance solution, 
he clashed line gives a rate of decrease 
of 0-9 per cent per annum Both val 


results of Hégbom 


es are m good 


agreement with the and Shake 
shaft 

The 1,.400-Me 
wecurate to determine the 


A with any 


moasurements are mot sullic ieonthy 
rate of decrease of mtensity 
relia ility, so the 


change 1s 


ot ARSLOPe ation 


as to whether the rate of independent of 
frequency remains open 


We to thank Messrs 
ft for a oft their 


wish and Shake 


Hogbom 
copy prior to its 


National Radio Astronomy Observato 
Green Bank. West Virginia 


Vature 


J. A., and Shakeshaft, J 


B.A.N., 14, 


ASTROPHYSICS 


Solar Wind and Terrestrial Oxygen 

pointed out that nothing gamed sucl 
This should make us 
all wary of unanimity, and it has led me to question 
persistently the that Earth’. 
original atmosphere contained little or no oxvgen 


STEFANSSON’* 
universal acceptance as an error 
general assumption 
and that the origins of life are to be sought exclusively 
anaerobi The atmosphere now 
contaims 230 gm. of Oxygen per sq. em and perhaps 

ice that have passed through the 
atmosphere at an early stage of Earth development 


reactions 


amount must 


to account for ferrie tron sulphate s, ete., in sediments. 
Those so small that slight ly different 
PT LOns different 


various times during 


quant ities are 


lead to racieally conelustons 
amount of oxygen at 
3 10° years It has, nevertheless, 


sfactorily for the oxygen and 


about the 
the past been 
diffieult to account sat 
there is opposition to all the mechanisms proposed 
tor its formation 

Those interested in the 
on the suggestion® that 


origins of life are therefore 
Earth 
5 tons of hydrogen a second from the solar 


eager for comment 
gainmmg | 
wind, for this rate 

hvdrogen in the ocean in 3 


of accretion would provide all the 
10° years. If this is so, 
the oxvgen im the ocean comes into the category ot 
fossil oxvgen’ along with ferric iron. There are 230 
kgm. of it per sq. em., that is, 500 times the amount 
that has been causing trouble hitherto. If we exist 
in this hvdrogen hurricane, 


and have always existed 


NATURE 


the probli mi ot the oriy 

than we thought 

Rothamsted Experimental Station 
Harpenden, Herts. 


The Standardisati 


M Nature, 190 


RADIOPHYSICS 


Variation in Height of Anisotropy and 
Random Drift Velocity of the Irregularities 
in the lonosphere 
HORIZONTAL ionosphere drift records 
spaced receiver rmoethod of Mitra’ are used 


taken by the 
here te 


analyse the variation with height of anisotropy ana 
random drift speed (Io), along the direction of steady 
drift of the 


Horizontal drift records were 


regularities 
Taken rapid succes 
jon on several fre quencies Corre sponding to different 
levels of reflexion on six days around the morniny 
hours of 0900 L.S.T. The 


neer 


drift reeon were analysed 


by Phillips and correlation method to 


determine the steady and random: drift velocities a 


well as the axial ratio and orientation of the 
ellipse. It is 
values refer to the irre 
The true height of refi responding to 
each drift record was calculated, using Schmerling’s 
ord taken a 
the orientation of the major axis of 

the ellipse in north 
showed no preferred direction, a feature which has 
Phillips and Spence 
ion of v with 


generally assumed that 
these 


sph re’ 


rilarities im the 


method, from an A (f) ree sane 
Value of v. 
correlation degrees east of 
also been reported earher by 
However, on each occasion, the varia 
the 

A clockwise rotation of the major axis 


height in ionosphere was found to be very 
Systematic. 
with increasing height is clearly evident on five of the 
six occasions, The gradient @y éh was found to vary 
between 54 to | $2 kin 


1° 28’ kn 


with an average of 


Axial 


130 


Variation in he 


| 

: 

is intractable 2 

N. W. 

Stefansson, V., on of Error (Kegan Paul, London 

| 

= SCHES 
Herr i} 
B. L. Merepiru 
ry. 

bes” 
Westerhout, G., 215 (195s 
Mezger, P. G., Astrophys., 4B. 234 (195s 
ps {strophys. J. (in the press 
Hagen, J. P., MeClain, EB. F., and Hepburn, N.. Inst, Hi 

tal 
[ 
‘ 
3° 
¥ > 
~ 
~ 
Height (kn 
Fig. 1, of axial ratio of the anisotropy ellip 
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The axial ratio r also showed a more or loss systema 
ie variation with height In Fig. Lis presented a plot 
of the axial ratio variation with height for all the six 
\ smooth curve is drawn which passes through 
of the observations. It can be that 
decreases with height at first. slowly from about 
100 km. to 190 km., then rises rapidly, reaching a 
maximum value of about seven at a height of about 
200 km. Above this height, the r is found to 
decrease rapidly 

In Fig. 2 is presented a plot of the ‘random change 
(he). versus height, where is the stealy 
velocity of the diffraction pattern on the 
ground. In this case, too, a smooth curve is drawn 
passing through most of the observations. This plot 
of (Ve),/V is very similar to that in Fig. 1, except 
that the peak occurs at about 270 km. instead of at 
290 km. It appears, from this that the iono 
spheric irregularities are highly elongated in regions 
where random motion predominates over the steady 
drift. It may be of interest here to pomt out that 
Yerg* also arrived at a similar conclusion when he 


stated that 


days. 


most 


value ot 


factor 
clrift 


we rk 


random changes are anisotropie 
and tend to correlation pattern to be 
oriented along the magnetic field”, although the latter 
trend is not clearly observed im our investigation. 
It is. thus, quite possible that, at this latitude, the 
rregularities responsible for the radio-star scintilla 
tions and spread F are located at about the level of 
270-290 km. since and r are each maxunum 
n this region. However, it may be pointed out that 
the investigations were conducted by us only during 
daytime Booker® suggested that radio-star seintilla 
tions cannot be explained im terms of turbulence if 
the height of irregularities causing the seimtillation 
phenon ena were taken to be located at 400 km He 


large 
cause the 


eoncelided from certain theoretical considerations 
that a reasonable explanation can be offered for the 
scintillation phenomena tt that height is about 200 

300) kr. The larve random drift 
velocities and also of mtense spread F in the range of 
200-300 kin, at this station seems To lend support to 


this view 


observation of 


NATURE 


A detailed paper on the investigations will be 
published elsewhere. We are indebted to the Council 
of Seientifie and Industrial Research for supporting 
this investigatron 
B. RaAMACHANDRA Rao 
Tonospheric Research Laboratories, 
Andhra University. 
Waltair, South India 
Mitra, N Jnat. Elect. Eng., Part IIT, 96, 441 (1949) 
? Phillips pencer, M., Proc. Phys. Soc., B, 68, 481 (1955 


LAMANA 


Schmerling Phys... 12 (1058) 
*Yerg. D max 8, 247 (1956) 
Booker ymposium, Part 

Press. La on 7 


irregularities in the Es Layer of the 
lonosphere 


Ir has been shown from oblique ,incidence back 
scatter that the equatorial type ot 
sporadic ionization irregularities 
which are elongated in a north-south direction, that 
is. along the direction of the Earth’s magnetic field'. 
On the other observations made at high 
latitudes have that the auroral type of F, 
layer contains irregularities which are elongated in an 
direction, that is, perpendicular to the 
results in the second case 


experimne nts 
contains 


hand, 
shown 


east-west 

field®. The 
observations of the diffraction pattern produced on 
No corre sponding 
medium 


were based on 


a reflected wave. 
observations relating to the E, 
latitudes have been reported. 

In the present communication, some observations 
made at Cambridge (lat. 52° N., long. 0° E.) are 
described. The method was based on measurements 
of the diffraction pattern produced by a wave retlected 
The transmitted pulses were 


the ground by 
layer in 


at ve rtical ine dence 
100-200 us. in length, and the frequencies used were 
in the range 4°0-4°5 Me./s. during the day, and 
9.0-2-4 Me./s. at night. “The reflected waves were 
received on three arranged to 
accept the ‘ordinary’ circularly polarized component 
of the down-coming wave, and placed at the corners 
of a right-angled triangle having two equal sides 130 
m. Jong in the north-south and east-west directions. 
The amplitudes of the received pulses were recorded 
using & pen-recorder, or on film if the fading became 
too tast to be recorded faithfully by the pen recorder. 
Correlation analysis was applied to typical portions 
of the records for eighteen occasions between March 
1959 and August 1960. The auto and 
lation functions of the fading 
lated using an electronic digital computer, and the 
graphical method of Phillips and Spencer*® was used 
in subsequent calculations to determine the properties 
of the diffraction pattern. 

The results of the analysis show great variability in 
the scale of the irregularities in the diffraction pattern 
on the ground. For only nine of the eighteen occasions 
was it possible to determine a characteristic ellipse 
representing an average irregularity in the 
pattern ; on the other occasions the irregularities were 
either very large (1 km. approximately) or very 
small (80 m. approximately) and their seale could 
only be estimated very roughly. 

While it is not possible in general to determine the 
SIZe of irregularities in the ionosphere simply from 
measurements of amplitude in the diffraction pattern 
on the ground’, the axial ratio and orientation of the 
characteristic ellipse of the diffraction pattern do give 


crossed loop aerials, 


cross -corre- 


curves were calcu- 


single 


G 
Sb 
> 4F | (Pergamot 
Height 
lom ch re fact 
Fig. 2. Variation in height he random change factor 
be 
ia 
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irregularities 
When the 


mild be fo 
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ery “ 
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e of the rin 
axial ratio greater than 
is no evidence of 
f «longa 


with the 


lirection ¢« 
im contrast 
elongation found = at 
low latitudes 


the 


gh and 
On all 


wions when the , 


reflected from the 
observed at 
ilso found on iono 
G0 kn 
2onth-west Phere 


ver, no 


obtained at Slough 
south 
howe ipparent associa 
etween the le ot the 
tlarities in the diffract 
Cambridge and the 
orl) as determined by 
appearance on the Slough 
There was als 
the 
pattern and the 
index (K as in 
observed 


rhis 


onospheri it 


prat 


tvpe ot 


ion between 
Thagnetic 


the ran the oecasions 


work forms part of a programme of research on 
regularities supported by a grant fron 
the Department of Scientific and Industrial Researe] 

I Was in receipt of a maintenance 
Depart: Phanks are due the 
Mathematical Laboratory, University of Cambridge, 
or permission to use the computer Edsac 2 


int from the sean 


vent to the Director of 


Kooks * 
Cavendish Laboratory 
Cambridge 
* Present Adire 
Rad Research Station 
rson A. M 
47. 300 (19 
iG 


strial Research 


Rad. Eng 
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108-216 Mc. s. Radio Signals from 
Satellites below the Horizon 
Researcw Associates have been conduct 
ing an experimental programme on low-angle refrac 
tion of radio penetrating the 


WAVER at mosphere 


4 8 12 16 

Distance beyond radio horizon (hundreds 

Precursor signal-levels 108 Me./s x, 162 
, 211 Me.’s 


f miles) 


SATELLITE 


DISTANCE BEYOND RADIO HORIZON (miles 


Pact 


5 


SATELLITE DISTANCE BEYOND RADIO 


signal rir 


Satellite 
have been 
During the 
August 


ot passes, 


108. 


216 Me./s 


these gti 


transmitters at 162, and 


used as sources idies, 
the measurements (June, 


1960) it was found that. on the ma 


course of July 


anal ority 
satellite 
Qut of a total 


signals were sought, 


signals were received while the 
was well beyond the radio horizon. 
of 49 cases when such ‘precursor 
only 14 failed to yield signals for at least one minute 
beyond the radio horizon, 

In two cases, signals were first received when the 
satellite 1,900-1,950 miles beyond the radio 
horizon point at orbit height. On these passes the 
satellite was roughly twice as far away as the distance 
to the horizon. The signal strength on these occasions 
was 11 db. belew the free space-level on 216 Me./s. 
and 18 db. below the free space-level on 108 Me./s. 
As can be seen in Fig. 1, there appears to be no 
distinet dependence of reeeived signal strength on 
frequency. Even simultaneous data on 162 and 216 
Me. s. show no consistent cde pendence on frequency 

Phe and no 
frequency -dependence suygyests a tropospheric ducting 
Correlation of radiosonde data 
strength and maximum path-length 
supports this view. The duct thickness and intensity 
in all cases when signals were observed 
the trapping requirements for 
than 100 Me.'s 

Fig. 2 shows the data record for one of these cases, 
together with a seale of 
the helow the 
was taken at the Smyth 
Buehon field the Luis 
Obispo, California, with a sea-interferometer system, 


was 


combination of low attenuation 


mechanism. local 
with signal 
exceeded 
frequencies 


preater 


distance of 
The record 
Associates Point 
San 


the great circle 
satellite radio horizon. 
{esearch 
on coast -line near 
giving rise to the pattern of maxima and minima 
above the horizon. Relatively minor tumbling nulls 
can also be seen superimposed on the interferometer 
trace, 

This work was sponsored by Rome Air Develop 
ment Conter, Air Research and Development Com 
mand. 


# a. ANDERSON 
Smyth Research Associates, 


San Diego 11, California 


nd 
or in 
th 
on only t 
va 
rion Th > 
|__| 
fwding of wa 
E. laver wa 
bridge. E, 
/ 
HORI N (miles 
FREE SPACE ae 
womiz 
Fig. 2. Satellite precursor Sos T, 108 Mc.'s. June 13, 1960 Be, 
P G. J., and Spencer, M., J Phys. Soc., Lond., B, 68, 431 tesa 
(1955) 
*‘Hewish, A., Proc. Roy. Soc., A, 209, 81 (1951). Ratcliffe, J. A., % 
Rep. Prog. Phys., 19, 188 (1956 Fe 
Annals of the International Geophysical Year, 3, Part 1, 94 (Pergamon 
Press, 1057 
] 
08 
0 20 
= 


May 20, 1961 


A Transatlantic Communication 
Experiment via Echo | 
Satellite 


Pure article in Nature of January 2S 


Carru, Gendrin and Revessat, deseribed thie reception 
by the Centre National d'Etude des Télécomimunica 
tions of 960-Me.s. sip reflected from the Echo 1 
satellite during pass 70. 

The signal Bell 
Laboratories’ station in Holnidel, New Jerse U.S.A 
Phe transmitter frequency was measured just before 
960-045 Me./s., which is in 


of 960-045053 Me. 


originated at the Telephone 


pass 70 and found to be 
with the vi 


calculated by Carru ef al 


good agreement 
reception some 
niin. later 

The 60-ft. diameter transmitting 
Holmdel has a gain of 1 db 
44 db. 
Tirrie 


antenna 
instead of the 
Transmitter 
5 kW. and was 
db. antenna-transmiission 
uch is O-S db. less than that 
pomtmg 
records for the that the 
Holmdel antenna was armed to within 0-2. of the 
add an additional 
These factors prediet 
1-S db. om the other 


value of 
power at the was 7 
irther reduced by 
kW 


assumed by Carru 


line To 


Inspect ron of 


reception period shows 


would loss 
db. 
value tor ived signal by 
hand, there is no justifieation for the assumption that 


which 
more than 0-1 
recs 
varies with 


the eross-section of the balloon 


ais borne out 


the 


factor used 


geometry of the transmission path, 

surements on Keho 1 and 

Thus the 1-3 db 

by Carru et al leaving a net loss oft 
, oe a predicted received level of 143-0 dbm. 

with the value reported, 


our Own mea correct 
theoretical treatment 


ean be omitted, 


This 
142 dbm l db 
Accurate information regarding the Holmdel trans 
on request to any independent 


is in good agreement 


mission is available 
experimenters who need such mformation to ¢ valuate 
their own measurements. 

The results of the radio transmission tests supported 
by the U National \eronanuties and Spac Adminis 
tration and using the Erho | satellite over the period 
August 1960-March 1961 have been evaluated and 


will be published shortly. 


Wm. C. JAKES, JUN. 
Bell Telephone Laboratories, Inc 
Holmdel. 


New Jersev. 


Inst. Rad. 


We thank Mr. Jakes for the above information, 
which corroborates the order of magnitude of our 
measurements and assumptions. The reference which 
he points out had only just been published when we 
submitted our communication (we added it to our 
ref. 4) and we had not had time to investigate the case 
of circular polarization, which is not thoroughly 
examined in Morgan’s paper. 

H. Carrt 

R. GENDRIN 

M. ReEyssAT 
Centre National D’Etudes des Télécommunications, 
3 avenue de la République, 
Issy-les-Moulineaux (Seine). 
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Apparent Intermediate Supervelocity of 
Detonation 
THE transition from the low to the high detonation 


velocity in a is seen Aas 


eviindrical « 
a rather sharp bend in > stres amera curve 
At the the ! e ity often starts 
with an apparent supervelocity which is much 
than hugh The reason 1s 
probably that the high velocity is initiated by the 
low velocity at a pomt on the axis. Good accordance 
ilated values 


transition point 
yreater 


the stationary velocity. 


between observed and cale in Obtaimec 
if it is assumed that the 
sets off from a point a 

of the 
fact that the 


photographs, a the 


high-velocity detonation 
behind 

This 

according to 
front of the 


and Sjolin 


the luminous 
with the 


Instantaneous 


ZONE low velocity accords 
latter, 
preliminary 
reaction zone of Selberg 

An analogous phi the initiation of a 
thrust 
coaxial 


smaller 


nmomenmom is 


evimndrical charge by an axial shock-wave In 


case the tonation sets out from ular 


radius of which is 


charge 


area on the shock front, the 


radius of the 


rvelocit vores 


than the and the maximum 


apparent to mfinity 


schematic picture of the course of 


Fig. | 


events 


Wives a 
To the left 
with the front of the 
point of the high 
starts 0) In the 


is shown the eyvlindrical charge 
the starting 
high velocity 
to the right, 
huninous front at the 
envelope surface of the charge It is obtained from 
4 is the 
overtakes the 
front of the 
The slope of ab gives 


low velocity and 


velocity when the 
the ciagram 
abe shows the course of the 
the streak camera photography point where 
the high-velocity front 
front. Oc’ shows the 
detonation along the axis 
the low velocity D)),, and the derivative of the curve 


low-veloecity 


high-velocity 


4 
i 
by 
is 
3 
3 igs 3 
: 
1) 
q 
4 
¥ 
—, 
| 
= 
’ 
5 
rea al., Proc, 17 
7., 48, 1781 (October 


he in b gives the maximum apparent supervelocity 
Db The slope of the asy mptote Oc’ to the curve be 
gives the steady high velocity If R denotes the 


radius of the charge, z, and z, ordimate values 
according to Fig. D, and m Ds. we 
=» Ry m? (1 min) and ty 


Zo) 

Fig. 2 shows a streak camera photo of a charge 
of gelatinized ammonium dynamite with 35 per cent 
nitroglycerine /nitroglycol (1: It was imitiated 
by a donor charge of the same explosive detonating 
joth charges were in a common 


interior and 40 mim 


with high velocity. 
tube of 
exterior diameter separated by an air gap of 40 ram 


Plexiglass’ with 36 mm 


The transition point was 27 mn. from the end of the 
receiver. From Fig. 2 we get D, 3.030 tm. 8., 
5.760 and 7.350 This vives 
l SY. ] z, 22-5 mim... mum 
fy 
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Damped Free Oscillations of a 
Gyroscopic System 

Tut equations of motion of a gyroscopi 

consisting of a symmetric rotor of axial moment of 


Syston 


inertia © mounted in heavy gimbals are 


(1 
Bo ef 


is the constant angular velocity of the rotor 


where 


about its axis; 9, and 0, are small angles cdlenoting 
rotations about the outer and inner gimbal axes 
TOS oly and are the corresponding coeth 
rents of viscous triction 1 is the moment of mertia 


system about the outer gimbal and 


of the entire 
B that of the mner gimbal plus rotor about the 
These equations are based on 


inner 


vyimbal axis. three 


principal assumptions (lL) the centres of mass of the 
rotor and of the gimbals lie at the intersection of the 
2) the axis of the rotor is nearly per 


pendicular to the axis of the 


gimbal 
miter gunbal, and (3) the 
mert ia If 


axes oft rotation are principal axes ot 


there is no friction at the gimbal axes, equations (1) 
define a free, undamped oscillation in which the rotor 
whirl about its central 


frequency 


aNIS pertorms a conical 

position and = the 

p Cn \ iB 
Now it is well known that friction normally reduces 


oscillatory 


gimbals vibrate at 


free vibrations of an 


The gyroseopie motion defined 


the frequency ot 
Tries hanical svatem 
by equations (1), however, provides an exception to 
eliminating 9, from (1) 


the rule, as may be seen by 


rives 


Equation (2) represents a damped free oscillation the 
frequency, pa. of which is : 
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Thus the frequency of the damped oscillations will 
normally be less than that of the undarmped oscilla 


tions However, when: 


i 2 (4 


an exceptional and interesting: case occurs, for then 
pa is independent of both ¢, and e,. This condition 
might easily arise im practice. Even if it were only 
the decrease in frequency due to 
would, for 
associated 


approxunately true, 
damping would still be very small: it 
than that 
4 single degree 


example, be considerably Jems 


with a conventional systern having 


ot freedom 

It is also interesting to note that if (4) is satisfied, 
the motion can never be critically damped and must 
even although the damping 
rate of decay of oscillations 


remain oscillatory 
coefiicients and hence the 
mav become very large 
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Precision and Accuracy in Gas 
Chromatographic Analysis 
THe extensive use of gas chromatography to provide 
the 
has prompted an 


information on composition of 


quantitative 
mixtures of organic compounds 
investigation designed to give some indication of the 
reliability expected With the exception of the gas 
density balance, the eonunonly used detectors do not 
give a response which can be predicted accurately 
from the physical or chemical properties of the com 
that for highest accuracy 

The development ot high 


pounds concerned, mo 
calibration 1s 
sensitivity deteetors has made possible the achieve 


by virtue of the 


necessary. 


ment of high cohunn performance 
since reproducible 
the interna! 


smaller loads used, but 
loading citheult 
standards becomes desirable 

fhe most widely used high-sensitivity deteetor is 
the argon ionization detector devised by Lovelock! 
which very high high 
degree of stability to changes im rate of flow of gas. 
The linear range of the 
limited but 


hecomes more tise ot 


cormbines sensitivity with a 
temperature and pressure. 
detector at any given applied voltage ts 
adequate, and a wide dynamie range is achieved by 
change of applied voltage. 

The argon detector in its present 
construction, and when used 
supply and electronic circuitry is capable of giving 
very accurate and reproducible results. Experience 
shows that the major cause of detector malfunction 
is through contamimation of the carrier 
with either organic or inorganic substances 

Quantitative results obviously rely on the proper 
functioning of the detector, and a knowledge of the 
in which aceuraey and reproducibility can be 


form is of robust 


with suitable power 


argon 


yus 


way 
affected is essential 

Organic contamination of the argon entering the 
detector the background 
current. Superimposition of a chromatographic peak 
result im the observed 
response extending into the non-linear region 
Variation in the level of organic contamination 
produces a variation in the detector background 


an increase im 


on this background could 


ae 
) 
* 
* 
rege 
9, 6,=0 (2) 
> 
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eurrent, Which appears as an unstable chromatogram 
baseline. Deposition of organic material derived from 
stationary phase decomposition on the collecting 
electrode ean result in low detector re sponse, Conunon 
sources of organte contarnmunation are cylinder 
heads, unclean tubing used to convey argon to the 
column and = stationary phase stripping from the 
column used 

The process of ionization in the detector is brought 
about by the transfer of the excitation energy of 
metastable argon on collision, The formation ot 
sufficient metastable argon for normal detector 
operation requires the collision of molecular argon 
with electrons acquiring sufticient energy by accelera 
tion in the appled potential field. The effeet of some 
inorganic contaminants is to prevent the electrons 
acquiring sufficient energy to create metastable 
argon the response ot the detector is thereby 
destroyed. (This effect has been used by Willis? to 


manent 


produce a high negative response for per 


rases in a detector fed with an argon stream con 


taining an organic component Reeent results pub 
lished by Lovelock*® show that the greatest effect is 


ty of the 
detector bemg reduced ten fold by a change in water 


produced by water vapour, the sensiti 


vapour concentration trom about 30 p-p.m. To about 
1,000 p.p.m. At less than 30 p.p.m. of water vapour 
the detector response is Constant The effeet of other 
inorganic contaminants is similar but sets in at higher 
coneentrations. With oxypyen, reduction in sensitivity 
begins at 100 p.p.m. and with nitrogen at 1,000 p.pom 
It is clear that in order to achieve constant sens! 
tivity and hence reproducible chromatograms it is 
essential to eliminate or reduce to acceptable limits 
‘ontamination of the argon supply orto maintain at a 
eonstant level deliberately introduced contaminants. 
Sources of contamination are listed in Table | 


Sor 
tamination Contam Suu hr 
Argon Water vapour Present in cylinder Low and variable 
eviinder sensitivit 
Rubber or Water vapour, Diffusion through Low and variabl 
plastic permanent walls of tubing sensitivity 
argon line gases 
Column Organic bleed Unstable stationary backgroun 
phase of n 
at tin high var 
perature sitivity 


Contamimation can be avoided by conveying the 
argon from the eylinder to the column through clean 
metal tubing and a molecular sieve trap. and by 
pretreating the column at a temperature in excess of 
the proposed working temperature. 

In order to determine the precision obtainable from 
a gas chromatograph employing an argon lonization 
detector, a two component yas mixture saniple al 
automatically at reguiar intervals and chromato 
graphed on a standard Pye argon chromatograph 
(Fig. 1). Contamination of the argon supply was 
prevented by passing the argon from the eylinder 
through a molecular sieve Linde 54 trap and thence 
to the column in copper tubing which had been 
cleaned prey iously by heating toa dull red in a stream 
of argon. The column used was 10 per cent squalane 
on 100/120 mesh alumina which had been rendered 
stable by heating at 100° C. for 24 hr. in a stream of 
argon. The column temperature was 75° C. and the 
carrier gas flow-rate 30 ml./min. The sample gas was 
passed through the automatic sampling valve at about 
5 ml./min. to atmosphere, no attempt being made to 
control the pressure since small variations in the 
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Fig. 1 Apparat wed in the determinati if reproducibilit 


volume injected would not affect the results obtaimed 
Under these conditions the gas muxture consisting of 
approximately equal amounts of propane and butan: 
was eluted in 8 min. with complete resolution of th: 
two components. A fresh injection of 0°30 mil, ot 
argon contaimimg 1,600 p.p.m.,. of organic material was 
made every 10 min. and the run was continued for 
t days. The ratio of the peak heights of the two com 
ponents was then determined for each imyeetion 
The results obtained (Fig. 2) show an overall spread 
of about 1 per cent for 110 consecutive determin 
tions. The standard deviation is 0-23 per cent and thy 
95 per cent confidence limits are + 0°35 per cent. Phe 
base-line deviation was 1-7 per cent full-scale detlexion 
over 4 days. The sampl laad added varied by about 
+4 per cent. A second series of injections was carried 
out, this time using an integrating amplifier to give an 
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Fig. 2 Variation in peak height ratios from 110 consecutive 
hromatograms 
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accurate measurement of peak areas; an overall 


pread simular to that quoted was obtained 


R. S. Evans 
{ W N« OTT 
W. G. Pye and Co., Ltd 
Cambridge 
Lovelock. J. } roa n..1 
Wil \ Natu 184, ; 
Lovelock, J. E.. Gas Chromat a0 (Butterworths. Londot 


An Organo-clay Complex for the 
Separation of Isomeric Dichlorobenzenes 
using Gas Chromatography 


Wuire? has shown that dimethyldioctadeecy] 
ammonium bentonite is particularly suitable as a 
stationary phase for the chromatographic separa 
tion of aromatic and aliphat i compounds, while 
Hughes White and Roberts have shown that thus 
material is equally suitable for the separation 
of isomeric xvlenes, toluidimes and cresols. Further 
vork by Cowan and White® has shown that simile 
organo-clay complexes are adsorbents for pheno! 
the adsorbents showing widely differing  speei 
ficity for the various isomers and from the 
data presented the authors propose that the elec 
tronie transitions occurring within the sorbate mole 
cules are the mam contributory forces vyoverning 
the extent of adsorption. In consequence, the use 


ot organo-clay comple xes tor separating isomeric 
compounds is particularly appropriate and a further 
example, the se paration of dichlorobenzenes, has 
been investigated and the results obtained compared 
with those for a conventional liquid stationary 
phase. 

The relative retention volumes for the dichloro 
benzenes are given in Table | and these are expressed 
relative to the para isomer—in all cases the values are 
corrected for the dead space of the column. A typical 
chromatogram is shown in Fig. 1 and this was 
»btained with a column 200 em. long 0-4 em. bore 
containing 10 gm. 60-80 mesh ‘Celite’ as a diluent for 


1-O om. of dimethyldioetadeey!] arnmonium bentonite 
Bentone 34°. Abbey ¢ Ltd t 
Was ionizat supplied 


Ltd 


hemicals, 


a ion 


by 
Chromatog iphy 

It is note that using 
phase rm 
is obtained whereas with the silicon 
separation of the pr 
Furthermors 
dinonvl 


Bentone 34° as a stationary 
a complete solution of the dichlorobenzenes 
oil virtually no 
effects d 


column 


ira and meta isomers 


even W a and 
phase complete 
It is also 
stationar, phase 


d 


capillary 
sebuacate 


on of these | 
L that vith the solid 


stationary 
snot possible 
Bentone 
obtain 


enzene 
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Fig 


obtained 
he 
complexes as stationary phases 
more detailed 
w «listances within 


From the results and those 


workers, it 


by previous 
iS Sugyested that t use of organo-clay 
in chromatography 
warrants 


lamell 


investigation. 


the 


intel 
clay complex play an 


important part in the alsorptive and as 
these distances are governed by the size of the 
substituting amine ion‘, it is expected that further 


work will reveal that it is possible to prepare an 


organo-clay stationary phase of pre-determined 
resolving characteristics for a specific separation of 
organic compounds 

We thank the directors of the Fullers’ Earth 
Union, Ltd.. for permission to publish this Communi 


eation 
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The Possibility of obtaining E.M.F. 
directly from Acid-Base Reactions : 
Electrodes of the Third Kind reversible 
to Alkaline Earth and Other lons 


SOME years ago Shedlovsky '? suggested that proton 
transfer reactions could give rise directly to e.m.f.. 
and apparently confirmed this idea by demonstrating 
that a glass electrode, coated with laurie acid and 
barium laurate, acted as a barium electrode. There is 
a simpler explanation of this result. however: namely, 
the electrode with laurie acid and barium 
laurate acts as an electrode of the third kind. In a 
barium chloride solution saturated with these sub 


glass 


stances, the activities of barium and hydrogen ions 
must be related by the equation : 

an = Aba 
k representing the thermodynamic solubility produet 


In such solutions the glass electrode, r ‘sponding to 


712 

a | be 
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reese 
notes 

ae 
be 
Dichlorobenzens 
4 1a 


) 


4777 


Yo 


May 20. 1961 


Batl, sat. with 


BaLl,zand HL glass electrode 


big. !. KE.m.f. of the cell: Ag, Agcl 


hydrogen ion activity in the normal way, would 
therefore appear to act as a bariwmn electrode, 

To check this possibility, solutions of barium 
chloride ranging in concentration from 0-005 to 
0-5 M have been shaken with mixtures of solid lauric 
acid and solid barium laurate at and the 
potential difference between a glass and silver—silver 
chloride electrode then determined in each of these 
solutions. The of measurements are 
shown in Table | and Fig. 1, in which the straight line 
has been drawn with the theoretical slope of 29-6 mV 
per logarithmic unit. The points referring to 0-5, 0-1 
and 0-01 MW solutions were obtained with one glars 
electrode and the others with a second glass electrode 
which was also measured in 0-5 VM solution. For both 
electrodes the o.m.f. was set equal to — 156 mV. in the 
in order to fit the data for the two 
The measurements are seen to 


results these 


latter solution 
electrodes together. 
give the expected result. A further check is possible, 
since the potential difference between the glass and 
silver chloride electrode in 0-01 N hydrochloric acid 
was also determined. The value was 101-3 mV 
compared with the value of — 156 mV. in the 0-5-M 
barium chloride solution. Since the e.m.f. of the chain 


BaCl, sat. with 
glass 


glass 
electrode electrode 


g,AgCl 
and Bal ,{s) 

should obey the equat ion 

=(RT/2F BaL,) (RT /2F )\in(ay acl, 
the ratio kpaz,) can be caleulated. The value 
thus obtained was 3-0 10-*. Combining this with 
the value 10°"! caleulated from solu 
bility data*, one then obtains for the solubility pro 
duct of lauric acid in water at 25°, Ayyp = 2-15 10-*°, 
and hence for the molality of undissociated laurie acid 
in the saturated solution, 2-15 10-*, if laurie acid 
is assumed to havo a dissociation constant of 10 
Finally, the solubility of lauric acid at 25° C. is found 


to be 3-6 10-5 mole kgm.-' water. This may be 
compared with the value 1-9 10 mole 1-4 


reported by McBain and Eaton® from conductivity 
measurements. 

This explanation of Shedlovsky’s results implies 
that the laurate layers on his electrodes were porous 
or cracked, so that the underlying glass surface was in 
reality in contact with solution. It also implies that 
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Table 1 


BaCl, sat. with 
jal, and HI 


y , (Ref. 3) 


b.m.f. of the cell: Ag, AgCl glass electrode 


M (BaC),) (mV.) 
0-774 
o-716 
0-564 
0.500 
0-397 


J83°23 
156-0 


0-005 
0-01 
0-05 
0-1 


Us 


the solutions inside and outside his glass electrodes 
differed in pH, contrary to what he believed. This 
must have been so in fact, in view of the much smaller 
buffer capacity of his solutions compared with that of 
the solids barium laurate and laurie acid, which would 
therefore determine the equilibrium pH of the 
solution. 

It should obviously be possible by this method to 
obtain electrodes reversible to the other alkaline 
earth ions, while by varying the acid the list might be 
extended still further. The method is especially 
convenient since it makes use of the glass electrode, 

Although it is true that the e.m.f. of cells of the 
type tested does arise directly from acid-base reac 
tions, the detailed mechanism is probably not that 
suggested by Shedlovsky. Even with the simpler 
mechanism suggested here, however, acid-base reac 
tions might still be the origin of some bioelectric 
potentials. 
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Spectrum of Vanadium in the Tri-ositive 

Oxidation State (V*) in Tetrahedral 
Co-ordihation 


VANADIUM in the tri-positive oxidation state has 
two unpaired electrons in the 37 shell, The interaction 
of the erystalline electric field with the two d-shell 
electrons has been treated theoretically 
for fields of various symmetries!-$. 
Most of the information concerning the 
electronic structure of V3 
work on compounds in which the metal 


comes from 


ion is co-ordinated to six ligands. 

The optical spectra of V* in alums* and in corun 
dum?:5, where the co-ordination is to six oxygens, 
agree reasonably well with the calculated energy-level 
diagrams. The Dq-value which fits these data best is 
1,800 em.-'. Using the strong field theory, MeCluroe* 
vives the octahedral site preference energy as 12-3 
k.cal./mole for oxide lattices. 

Since energy levels are profoundly influenced by a 
change in co-ordination munber, it is of intersst to 
learn more about four co-ordinate V** (ref. 7). We 
have now obtained the spectrum of V* substituted 
for Al** in the CsAICl, lattice (Fig. 1). Single crystals 
of this material were grown containing a few tenths 
per cent of V**. They are blue in colour. Tetrahedral 
AIC],~- ions have been shown to exist as structural 
units in the NaAICl, lattice’ and, presumably, are 
present also in the CsAICl], lattice. 

The room temperature spectrum is characterized 
by four bands with maxima at 15,000; 10,250; 
9,400 ; and 8,250 em.-'. The total oscillator strength 


— 
| 
2 
| 
6 
250 + 
| 
al 
200 ! + 
wes 
G 
? 
4 
F 
4 
4 
| 
ae 
k 
teat 


7.000 em. Che 


They can bi 
additional structure at low tempera 


nthe rewion 17,000 is about 10 
bands overlap and are not symmetrical 


ted to show 


Lu her and Ballhause nes energy 


ON TMM 
tures, level diagram, 
based on pure ery ta! field theory caleulations for a 
trahedral field level- 
wt «16.000 and 4.000 em.-! 5.000 
em for SOO er 


lripos tive 


gives two 


/ Vater im a te 


and a level at 


vanadnim can 


octahedral chionde om environment This world 
appear to be the case, for « rrnaple in molten lithium 
chloride potassium chioride eutectic® In th 
solvent. two bands are found at 18,000 and 11,000 
correspond to transitions from the 
ound-satate to / and oxcited states, Prosper 


with the theoretical energy 
with 1.200 em 
1,200 em 


Gecod agreement 


SOO and 


ively 
diagram is obt 
valuos of for tetra 


lv. om 


hedral and octahedral environments respec 
finds the octahedral site preference energy for V* in 
chloride lattices to be 10-5 k.eal. on the strong field 
ode 
Speetra ntensit calculations on CuCl,- and 
CoC ons led Ballhausen and Lielur'! to postulat: 
1} trahedral complexes display a certain degree 
of covaleney. It would appear from the present work 
that covalent bonding in V¢ - affects not only the 
ntensitv of the spectrum but also the energy-level 


atrueture of the ton An extension of the theory 
vhich would imelude 
doubtedlv be 


agreement with the 


will un 
better 


covalency ettec 


required in order to obtam 


expe! mentally observed 


Rpectrum 


ot isomorphous substitution of a 
lattice was 
applied in th particular 
configuration difficult to prod ie by other 
Other examples of host 


been reported for tetrahedral Co 


transition metal ion m a colourless host 


present caso to obtain a 
lattice contiguration stabil: 
and 
The phe me 
put to use in work on a number of 


zation have 
Ni? 


menon 8 ny 


in oxide® and chloride" lattices 


other transition metal tons. 
This work was performed under the auspices of the 
United States Atomic Energy Commission 
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Structure of Polynuclear Cobalt 
Complexes 


Iv is known that molecular oxygen will react with 
the hexaminecobalt (11) ion, whereby different kinds 
formed Among these 
the followmg types are deseribed in the literature : 


ol complexes are complexes, 


(NH,),Co—O,-— Co(NH,),)X 


NH \ 
NH 


bonding im = these 
and it 


interest to 


the 


discussed, 


Lately compounds has been 


such therefore appears to be of 
considerable establish their 
Work on the crystal structures of compo inds belong 
to the first of the 

this 
The following compounds have been inve stigated by 
X ray tie thos 

Co(NH 


NH 


structures 
ing above mentioned type s have 


been gomg on at institute for several years 


the isual 
NH,),Co—-O 
NH,),Co—O,-—- Co 


The 
metry, 


NO 
NO, ),.HF,.(H,O 


tetragonal syin 
corresponding to PA nm 
(No. 102) The clinmemsrons of the elomentary cell are 
a } 11-94 A. and « 8-06 A. The cell contains 
two formula Pararnveter for all 
atoms with the exception of the hydrogens have been 
determined by a three-dimensional Fourier sumuna 
tion (Table 1). The reliabilitv index F is caleulated 
to be 0-20 


found to have 


the 


nitrate Wis 


Space yroup 


units values the 


PARAMETER VALUES FoR Nu (NO 
SPACE GRovuP F'4, 


Atom Position | Number 

4 meg van 
4 

4 


q MES 
/\ # 

é 

1.000 
oO, | 
NH,),Co Co(NH,),)X, 

OH 

NH,),Co 

be 
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The constitution of the cation complex can he seen 
from Fig. 1. It will be noted that the axis of the 
peroxide group is perpenddic ular to a line connecting 


as predicted by Vitek 


the two cobalt ators, 


‘ 
Shaded, wh 
The compound containing the fluormde as well as 
the nitrate anion has been prepared by treating the 
fluorie 
data 


concentrated 
followmg ecrystallographi 


with a aQueous 


The 
heen obtaimed tor this compound 


rmitrate 
solu 


TION 
space group Phea 


dimensions 13-14 \ 


No 61) and unit cell 
} 12-21 A. and 14-14A. The cell contains 
tour formula units 


As expected, the ¢ ompound in Composed of con plex 
indicated im Fig. 1, im addition to water 


rhe 


PTOUDS, a 


nitrate groups and hydrogen difluoride OS 
atomic parameter values obtaimed so tar give an 
R-tactor of 0-34 A least square refinement of the 


undertaken 
report of both these 
will be published elsewhere 


structure has therefore been 
and related 
ications 
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Pyrolysis of Esters of Borneol and 
isoBorneol 


Ir is venerally believed that esters pyrolyse to gi 


the products of evs elimination in a six-membered 


eyclie transition state Recently, however. products 
corresponding to a trans elimination have been 
to be formed by the pyrolysis of methyl xanthates of 
substituted cyclohexanols*?. The 
l-alkvleyclohexanols give 


pyrolyses of 


SOrrie 


xanthates and acetates of 


4 / > — 
ta / 
4 Iv 
sMe 
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predominantly the more stable endoeyelic olefins’, 
and both e¢s and trans elimination have 


and sulphoxides 


bee n observed 
in pyroly ses of chlorosulphites 
Tschugaeff isolated bornyvlene, containing some tri 
from the pyrolysis of bornyl methyl 
Hueckel has isolated camphene the 
pyrolysis of ;sobornyl xanthate®, and camphene has 
been shown to be a pyrolysis product of borny!l 
sulphutes*. We have examined the pyrolysis products 
of methyl xanthates and benzoates of borneol and 
(1) and (11), respectively The 
mothylxanthatos were decomposed using a bath at 
300°. at the decomposition was 
almost benzoates decomposed 
comparatively slowly when the bath 350 
The products distilled off and were analysed and 
separated by gas-liquid chromatography (Table 1) 


evel me, 


Xanthate from 


soborneol: «ef 


which 
IMmstantaneous ; 


temperature 


was at 


Comi AND CONFIGURA F PYROLYSIS PRopt 
Prieyclet Camphet 
t ent per cer 
Bor 
xanthat ) 0 ' 
Tsobor thy] 
benzoat 


bornylene was probably formed through the 
but this mechan 
miphene (LI) 


have 


Phe 
Classic 
Inth Cannot explain the formation of ca 

tricyveleone (LV). Maceoll® and 


the between the gas-phase 


pyrolyses of alkyl halides 


s Olimimation mechanism 


arul co-workers 
emphasized similarity 
and their inpmnolecular 


the impo 


solvolyses, and tance of charge 


separation in the transition state Following these 


dleas vee CAM ¢ plain t hie COM position of the product 
f the reaetion which gives 


that the part of 
quasi heterolytie’s, be 


by assuring 
carmphene and 
the mitial elimination produr t of the 
of bornyl and jsoborny! chlorides is always camphenr 

Phe amount of camphene is pyrolyses of 
esters, and is »bornv] compounds form 
than do borny| 
compo should be 
renerated much more readily by benzoates than by 


ays give more camphene 


> 
trievelene 


olvolyses 


yvreater im the 


arbontum tons much niore readily 


Similarly, earboniumn tons 


<unthates, and the former alw 
ilthough the ter perature 


his cor 


and 


difference 


less borny lene 


parison misleading 


ion of car ot 


The forma high optical purity, 
from /sobornvl methyl xanthate suggests that there 
is a seven-rmembered eyvclic transition state, m which 
breaking of a ¢ H bond is svnehronous with the 
mugration of ¢ ( bond electrons and se paration ot 


the leav but the formation of partially 
raceme ¢ The the 
for them the decomposition must be step-wise. with 
loss of asymmetry stage \ similar syn 


ehronous Tried hanism can be written for the formation 


ng group 


frore: other esters shows that 


at some 


of trievelene 

As might be exper ted, the bornylene is more than 
90 per cent optically pure, and bornylene and cam 
phene and reactants have the same configuration 
py rolyses we observe products 
Meerwein 


with carbonium-ion chem 


Beeause these 
typical of a Wagner 
stressed the analogy 


rearrangement, Wwe 


have 
istry. but our eyelic mechanisms could be considered 


have homolytic character, and it 18 also 


possible that some 1 l-elimination might lead to a 


carbene intermediate 
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| 
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BIOCHEMISTRY 


Hydrolysis of Paraoxon in Mammalian 
Blood 
SEVERAL publications have indicated that im the 
paraoxon (diethyl p-nitrophenyl! 
Mintacol’) the mammalian blood 


detoxication of 
phosphate, 


serum might be of importance! *. Aldridge* was 
first to describe the existence of an A esterase (aryl-, 
aromatic esterase) which hydrolyses paraoxon. This 
enzyme occurs in the sera of various species', but the 


the metabolism of 
paraoxon is not vet clear®:*, Among other propert 
the ary lesterase cleaves phenyl acetate’, and it has 
shown with this that the enzyme 
requires the presenee of calenum for activity"? The 
arylesterase is activated by calcium and inhibited by 


extent of its imvolvement im 


been substrate 


sodium ethylenediaminetetraacetate and numerous 
other compounds**"' In human blood plasma it 
fraction preliminary 

indicated that in addition to this 
arylesteraso, at least more factor might be 
responsible for the hydrolysis of paraoxon in blood 
serum or plasma, we undertook the present investi 
gations 

The cleavage of paraoxon was followed in a Cary 
recording determining the 
amount of p-nitrophenol liberated at a wave-length of 
4000 A., or in some of the experiments at 3470 A. 
The temperature was kept constant at 37° C., the pH 
at 7-9. The 
buffer was 4°5 10 * M in substrate and 2-4 per cent 
in propylene glycol. The results were calculated from 
the initial rates of hydrolysis 

Fig. 1 surmmarizes some of the results. As shown 
in Fig. 1A, fresh pooled human serum hydrolyses 


occurs in Simce 
ex periments 


one 


spectrophotometer, by 


paraoxon at an appreciable rate. This activity was 
inhibited only 86 per cent by a 0-01 VW concentration 
of ethylenediaminetetraacetate. Since the cleavage of 
paraoxon by purified human arylesterase (fraction 
IV-—1) was completely abolished by a concentration 
of ethvlenediaminetetraacetate 20 times lower (D), 
clearly the residual activity m the serum was not due 
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120 (B) 
| 
\ \ 


density 


4 $ 2 1 0 4 9 1 0 
rime (min 
Fig. 1 Inhibition of the hydrolysi f paraoxon in human blood 
serum (4) and plasma fractions (B, ¢ b)). Dilutions A, pooled 
serum, 1:20 v/v; B fractions [V-1, ml. + V,4 mgm mil 
wiv: C fraction V,4mgm./ml.; D, fraction 1V-1,0°5 mem mi 


(1) control; (2) aluminon 1 x 10-* M (3) ethylenediamine 
tetraacetate 1 M: (3°) same 5 10° M; (4) aluminon 
1 10° M + ethylenediamine tetraacetate 1 10°°'M 


to arvlesterase, but to something else. The splitting 
of paraoxon, however, was completely blocked when 
the serum, in addition to ethylenediamimetetraacetate, 
contained L0-* M aurin, tricarboxylic acid amunonium 
salt (aluminon) (4). While looking for the source of 
the activity resistant to ethylonediamimotetraacetate 
we found that human albumin (fraction V or crystal 
lized) also hydrolyses paraoxon, and indeed this 
hydrolysis is inhibited by aluminon ((’). Even after 
18 hr. of incubation ethylenediaminetetraacetate had 
no effect on the albumin. On the other hand, the 
enzymic hydrolysis of paraoxon by fraction IV-I, 
as indicated above, was inhibited by ethylenediamime 
tetraacetate, and unaffected by aluminon (//). When 
plasma arylesterase (fraction IV—1) and albumin 
(fraction V) were mixed (3B) the results with selective 
inhibitors were similar to those with normal serum. 
However, in the presence of albumin the activity of 
fraction IV—1 is somewhat higher than expected 

The behaviour of albumin with paraoxon was further 
explored with the help of various agents. Albumin 
for a factor in albumin) was inhibited to about 50 
per cont (150) by 2 10-* M aluminon. This inhibi 
tion was not reversed by overnight dialysis. Line 
weaver-Burk-type plots'* showed a non-competitive 
inhibition. Some other enzyme inhibitors or activators 
such as oxalic acid (0-01 VW) or mercuric chloride 
(5 © 10-* M) nevertheless gave negative results. 
Since the preparations used were not activated by 
and Ba**, the presence of a phosphory! phospha- 
tase" is unlikely. But albumin was definitely inhibited 
by sodium, potassium or lithium chloride. The J 5, 
values were roughly 0-5 M. Albumin was more 
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sensitive to monovalent anions than to 
sodium iodide, 0-01 M. 

Fluoride was not tried as an imhibitor because we 
had seen that 10-3 1/7 potassium or sodium fluoride 
catalyses the hydrolysis of paraoxon at a relatively 
high rate. The rate of this reaction was similar to the 
one catalysed by albumin in the concentration shown 
in Fig. 1,¢ Other metals and organic compounds, 
among them the cholinesterase reactivator pyridine 
2-aldoxime methiodide (2-PAM), used frequently in 
paraoxon poisoning’®7 had an analogous offect 
(The subject was recently reviewed extensively by 
This catalytic activity ata 
decreased in the following order : 
fluoride, chloromercuripheny 


Brien!*.) 
eoncentration 
2-PAM, 
phonie acid, zine ilphate, 
manganese chloride, cobalt chloride, mercuric chloride 


sodium 
cadmium sulphate, 
The zine-ethy was not active 

Reagents and known to denature 
protems also destroyed the activ ity of alburmin For 
example, albumin became imactive after heating it at 
70° C. for 10 min. Furthermore, 4 VW urea abolished 
80 per cent of the activity in | hr. Caleium chloride 
in the presence of O-OL V7 


procedures 


protected the 


ealeium chloride only 40 per cent was inactivated 


In contrast to the results with arylesterase’*, lan 
thanum chloride was less effective than eal 
chloride Other alkaline earth salts (magnesium 


chloride, echioride) also protected the 
albumin, but less than caleium chloride. 

When the mvestivations were expanded 
proteins of other mammals, swine serum was found 
Serum 


strontitun 


to behave like human serum (see Fig. 1.4) 
albumin of other animals also destroyed paraoxon. 
The relative activity of the various albumin fractions 
decreased following order: rabbit, human, 
poreine, bovine, equine. Under our conditions, 100 
mum. of hurnan albumin hydrolysed paraoxon 
per hour. These albumins were also inhibited to a 
varying extent by aluminon but unaffected by ethyl! 
enediaminetetraacetate, ete On the other hand, 
ethvlenediaminetetraacetate blocked partially or 
comph tely the hydrolysis of paraoxon in the sera of 


in the 


pig, horse, rabbit, guinea pig, and sheep. 

Lactalbumin, lysozyme, and human plasma cholin 
esterase (fraction 1V—6-3) hydrolysed paraoxon to a 
negligible extent Like arylesterase, albumin also 
splits phenyl acetate While the relative ratio of 
hvdrolysis-rates of phenyl acetate to paraoxon by 
fraction IV—-1 was about 600 : 1 in the two systems 
employed, it became 1: | with albumin as source of 
enzyme. 

In preliminary studies with the Spinco model F 
analytical ultracentrifuge fraction V gave a single 
poak, but im staré h gel ele ctrophoresis human albumin 
from various sources showed contamination by 
yvlobulin However, in expernments where the sample 
had been pre-treated with the inhibitor aluminon, the 
albumin band migrated at a higher speed in front 
of the field. 

The similarities and 
hydrolysis of paraoxon and other 
albumin, for example, 8-naphthylacetate, §-carbo 
naphthoxycholine’’, carbamates!?*°,  di/sopropoxy 
phosphoryl! fluoride*', indopheny! acetate** and other 


dissimilarities between the 


‘substrates’ of 


details are discussed elsewhere. 
Our present experiments indicate that mammalian 
serum albumin (or a factor in it) hydrolyses paraoxon 


at an appreciable rate, Selective inhibitors can 
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distinguish its from that of serum aryl 

The kind co-operation of Drs. W. Jensen, R. Rice 
and M. Westerman in some of the experiments is 


gratefully acknowledged 
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Precautions in the Use of Ferri- or Ferro- 

cyanide for the Study of Hzmoproteins 

PorTassium ferri- and ferro-cyanide are extensively 
used as oxidizing and reducing reagents respectively, 
or as buffer systems in the study of the oxidation- 
potentials of hemoproteins and other 
biological compounds. It was shown, however, by 
Schénbein and other workers, especially 
Baudisch and Bass', that these reagents easily under- 
go photodecomposition accompanied by the liberation 
of @ certain amount of cyanide. Solutions of these 
reagents must therefore be not only freshly prepared, 
but also well protected from light, especially when 
used for the study of hwmoproteins which may 
have high affinities for cyanide, forming with it well 
defined complexes, 

In this respect It nay be interesting to recall a red 
compound described by Bock*® as ‘photomethemo- 
which he obtained from methwmoglobin 
He also recorded the absorp- 


roduction 


SOTHO 


globin, 
exposed to strong light 


tion speetrum of this derivative, which differed 
markedly trom those of methwmoglobin and haemo 
globin. ‘photomethwmoglobin’ was re 


examined by Haldane*®, who identified it as the 
evanmethwmoglobin compound discovered and well 
deseribed by Kobert*. Cyanide, according to Haldane, 
originated in Bock’s experiments from the photo 
decomposition of ferricyanide present in his solution 
of methamoglobin Wis exposed to light. 
Haldane’, being unaware of the fact that the light. 


when it 
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nt nsitivity of terri varnide already recorded 
hefore, carried Out some interesting experiments on 
this subject 
the dark with a solution of ferricyanide previously 


light, Sock 


on treating methu moglobin im 
exposed to photomethwemoglobin 
was Immediately obtained, and was indistinguishable 
formed by ret 


from treating 


hamoglobin with eyanide. Haldane’s conclusion as 
to the nature of ‘photomethwemoglobin® was corrob 
orated by Zeynek 

On several occasions in the course of recent experi 
| have observed the formation of the cevanferri 


peroxidase complex during spectroscopic examina 


ents, 


tions oft seriples ot pure peroxidase treated with 
ferri- or ferro-cyanide solutions freshly prepared, but 
not protected from light 


that if a hamoprotein compound, treated with ferri 


These xperiments suggest 


or ferro-cyanide solutions, shows certain changes in 
other 
prope rties, which cannot be accounted for by simple 


its absorption spectrum, Or Im some of its 


oxidation or reduction reactions, it is advisable to 
compare the derivative thus obtained with the san 
hu moprotem solution treated with different concen 


trations of cyanide 


DD. 


Molteno Institute, 
University of Cambridge 


A New Technique of Chromatography and 
lonophoresis on lon-exchange Paper. 
Application to Separation of Barbiturate, 
Salicylate, Acetophenetidin and 
p-Acetylaminophenol 
showed that a 
barbiturate, and acetophene 


IN a previous communication, we! 
mixture of saheylate, 
tidin could be 


chromatography 


combination — of 
sheet of 


separated by a 
and 
cellulosic anion-exchanger 
Accordmg to Stewart and 
metabolite of acetophenetidim in the human body i 
p-acetylamimopheno! When  p-acetylaminopheno! 
is subjected to chromatography on Whatman DE20 
ion-exchange paper, it moves at approxunately the 


ionophoresis om a 


Stolman?, a major 


sume speed as phenobarbitone, so that a mixture of 
these two compounds is not resolved. However, if 
the now subjected to 
p-acetylaminophenol moves more slowly than the 
barbiturate, This means that, by using our new 
technique! of chromatography and ionophoresis on 


paper ionophoresis, the 


ion-exchange paper, it is possible to obtaim complete 
resolution of a mixture of salievlate, phenobarbitone, 
acetophenetidin and p-acetylaminophenol. The results 
are illustrated in Fig. 1. 

It also has been observed that when the wet sheet 
V iewed im the light 
mereury-vapour lamp emitting radiation at 2,537 A., 
purple 
absorbing dried 
the Bpot shows ave ry light blue fluorescence when 
viewed in the ultra-violet light. This phenomenon is 
observed when only p-acetylammophenol 1s present 
following chromatography dilute 


(following ionophoresis) ts from a 


the p-acetvlaminophenol shows up as a dark 
However, after the paper has 


It occurs 
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“raphy in 


anmunonia solution, but not when applied to the paper 
Hence, the final dried 
lighit 


tylam nophe nol 


without anunonia treatment. 
sheet 
pale-blue 
differentiated quite clearly the 
and dark purple absorbing spot of phenobarbitone 

The chromatography 


when examined in ultra-violet shows the 


fluorescent spot of 


from faster moving 


takes about 


N 


separat 


15 min., ionophoresis about ju 


solution is used as ‘solvent 
A full account of these procedures will be published 
elsewhere 
STREET 
Department of Forensic Mecdicme 
University of Edinburgh 
\ und Nivogi, S. K Natu 
P.. and Stolman, A., 7 


Isolation of Beta-Alanine from Iris tingitana 
(var. Wedgewood) 


been reported for 
on the 


now 


has often 
‘ Hulme and Arthington') in plants 
chromatographic and is 
considered to be a common plant constituent 
Virtanen and Laine? isolated beta-alanime from: the 
root nodule bacteria of peas, but there is no published 
of the isolation of beta-alanine higher 
In the process of tsolating beta-armino/se 


\NINE 


basis of evidence 


report from 
plants 
buty ric acid from iris bulbs‘, beta-alanine has been 
obtained in crystalline form and characterized by 
classical physical and chemical methods 
Beta-alanine and vnie acid 
separated from the other neutral amino-acids m the 
80 per cent ethanol extract of iris bulbs (45 kgm.) on 
Dowex in the salt form’. 
were separated from each other by chromatography 
with n-butanol methanol/water (2:2: 1) on a paper 
roll. Final purification was accomplished by crystal! 
lization from aqueous ethanol, resulting in 300 man 


beta-aminoisebui were 


The two beta amino-acids 


‘ 


of material. Quantitative analysis of an extract of a 
different sarnple of Wedgewood iris resulted m a 
value of 0-045 umole of beta-alanine per gm 
fresh weight. The elemental analysis of the isolated 
waa 40-5 C, 7-93 H and 15-7 cont N 


of Tissue 


material pel 


. 
= May 20. 1961) 
‘ 
\ 
B a, 
x 
nophoresis in onia (60 nH constant irrent 
tial Voltage, 250 V.) of a mixture of tophenetidir 
i salieviate (8B), p-acetylaminophenol (¢ ind phenobarbitone 
D Arrow indicates direction of ascending Ivent-flow during ee 
ehromatographys mixture applied at A x 
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(theoretical values for beta-alanime are 40-3 © 
8-15 H and 15-6 per cent N). The infra red spectrum 
of the isolated material in a potassium bromide disk 
was identical with that of authentic beta-alanine 
The iris amino-acid co-chromatographed with beta 
alanme m phenol water (8:3), butanol/acetic acid 
water (9:1:2°5) »-butanol/methanol water 
2:2:1) 

The 2.4-dinitrophenyl derivatives of the isolate 
and authentic beta-alanine were prepared by Levy's 
method® After several reerystallizations from 95 per 
ethanol, the derivatives of the and 
synthetic amino-acids melted at 146-147° ©. (uncor 
rected). A mixed melting pomt of 146-147 ¢ 
observed, Co chromatography of the two derivatives 


cont isolated 


Wiis 


in Levy's solvent system produced no separation 
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U.S. Plant, 
Soil and Nutrition Laboratory. 
Agricultural Research Service, 
U.S. Department of Agriculture, 
Ithaca, New York 
Sam AsEN 
Crops Research Division, 
Agricultural Research Service, 
U.S. Department of Agriculture, 
Beltsville, Maryland, 
FinapeELrO IRREVERRI 
National Institute of Arthritis 
and Metabolic Diseases, 
National Institutes of Health, 
Bethesda, Mary land. 
Hulme, A. ¢ and Arthing 


d Science 
Steward. F. Zachari 
Sei. Fennica, 60, 32 


145s) 


nen 


Possible Role of Nucleopeptides in 
Protein Biosynthesis 

Wi hay e reported on the isolation of nucleopept ides 

Further has revealed 

were oligonucleotides 


from guinea pig liver’. 
that 
bined with various peptides contamimg more than 
ten amino-acids, Steinberg et al.* have isolated some 
compounds of similar kind from rat kidney and liver, 
as well as from rabbit liver. 

This 


eernimng nucleopeptide biosynthesis within a cell-free 


these compounds com 


communication presents some results con 
=ystem, as well as their meorporation into protein 
(iuinea pigs used tor The 
nucleopeptide synthesis was carried out by a method 
that 
The mixture COMpOsTtLon was that 
described Fig. 2. the only difference 
that lo ml. of the 
tained, instead of nucleopeptides, 0-66 ue. of 1 
of L-aspartate, ot L-argunine 
of each of the twenty various non 
amino-acids ; the radioactive ones just 
mentioned were omitted. One-half of this mixture was 
ampled at the beginning of the and 
saiurated with solid ammonium sulphate, The other 
for 20 min., then treated 
the manner 


were experiments. 


identical with applied for protein biosvn 


thesis in ritro 
unde beimy 


in this expernunent mixture con 
gluta 
mate, O-66 we. 
and 0-3 mgm. 


racoactive I 
experiment 


half was incubated at 37 


with ammonium sulphate m Rane 
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Nucleopeptides were isolated from these solutions by 
means of ethanol according to the procedure described 
in ref. 1. The 
ethanol, was eluted with acidified acetone (0-4 ml. of 
1 N hydrochloric acid per 10 mi. of acetone), trans 
ferred on strips of Whatman No. L paper (6 
and electrophoresis was carried out mn the Markham 
and Smith apparatus The applied conditions were 
ammonium acetate buffer 0-08 MM, pH 5-0, potential 
yradient 50 V. temperature 10-15 and 
2 hr. The material examined was separated into 
three fractions visible in ultra-violet light and moving 
The control test showed that 


residue obtained, after removal of 


57 em.) 


cm., time 


towards the cathode 
these fractions did not contain free glutamate at all 
and neither aspartate nor The fractions 
were excised, eluted with O-OL AN hydrochlorie acid, 
concentrated by evaporation and chromatographed 
within the solvent svstem containing butanol acetic 
acid water (4: 1:5). The chromatography of radio 
active glutamate, aspartate and arginine was per 
formed under identical conditions. The photograph 
of the chromatogram was then taken im ultra-violet 
light and autoradiographed for 6 weeks (Fig. 1) The 
darkened areas of the autoradiograph corre sponded to 
spots in the picture taken in ultra-s iolet light, although 


some spots showing absorption at 260 muy did not 
any radioactivity The paper then 
with 0-5 N. salt-free hydroxylamine and 
dried m air After treatment acidified ferrie 
chloride some pink- brown spots arose which indicated 
the presence ot hvdroxamie acids. They corresponded 
in their localization to the spots found in the picture 
taken in ultra-violet light, as well as to the darkened 
areas of the autoradiogram. The spots showing high 
radioawetivity excised, eluted with O-OL N 
hvdrochlorie acid and the eluate hydrolysed with 
6 N hydrochloric acid for 16 hr. at 105 Then 
hydrochlorie acid was evaporated, iron removed w ith 


eontain Wilk 
spray ed 


with 


were 


ammonium hydroxide, the residue chromatographed, 
as described. and the chromatogram developed with 
ninhydrin. Three to seven spots were found. The 
spots corresponding Autamate, aspartate and to 
arginine excised and their radioactivity was 
recorded, 


Experiments were undertaken afterwards to estab 


were 


lish whether the peptide part ot nucleopeptide: might 


the nuck 
earbon-14 labelled 
ell as that of the standard 
ns of nucleopeptides after 
©, before incubation 


ra 
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incubation and electrophoresis 

q 


NATURE 


Supernatant 


Dime (min 
icleopeptides Into proteins within a 
esysten ‘ nmixture contained in 1 mil 
ial protein (obtained in 
410 000g mem. of 
nt at 40,.000g, 0-5 


guinea } 

icrose betwee 

enzymes trom 
chloride 

sphocreatine rs 

, 007 mem. of GTP (2Na.r 

Components were dis 

uiffer, pH 7 Samples for the radi 

liluted with a threefold volun 

and centrifuged at 40,000g 


yotassium 


activity measure 


{O25 suere 


be incorporated into protem when preparations for 
synthesizing protein in vitro were applied Radio 
active nucleopeptides were derived from the liver of a 
guinea pig which had been injected into the heart with 
carbon. 14 labelled glutamate, aspartate and argimine 
at doses of 45 uc./kgm. body-weight. The animal 
was killed by decapiiation 3 min. after injection and 
nucloopeptides were isolated! the free radioactive 
amino-acids being removed by means of paper electro 
phoresis as deseribed. The nucleopeptides formed 77 
rivo eluted from electrophe royvramis were added to the 
Then the 


racroactiv ity ot protein was measured in microsomes 


system for synthesizing protem in vitro. 
as well as im the supernatant after centrifugation at 
$0 0004 
tion 


The purificati mn ot protems for this estima 


carried out aceordiny to the comunonlys 
The radioactivity was measured 
Miller counter. Fig. 2 


mainly in the 


was 
applied procedure" 
with an end window Geiger 
shows that appears 


supernatant proteins, whereas its mecorporation mto 


radioactivity 


less 
experiments that 
stem for svnthesizing 
that they participate 


Microsomes is considerably 


hur 
formed in the sy 


nucleopeptides are 
protem 
in prote 


prove 

itro and it seems 

biosynthesis 
Details of these investigations will be published m 
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Configuration of the 6-Hydroxyl Group in 
Phenolic Steroids 


DURING recent years reports from various labora- 
tories have indicated that phenolic steroids substituted 
at C, may have biological significance. Thus, Mueller 
and Rumney! provided evidence for the conversion 
of radioactive ostradiol-173 to 6-hyvdroxveestradiol 
Furthermore, 
been isolated as a 
cestradiol-178 with 


173 bv mouse liver microsomes in vitro 
6-hydroxyeestradiol-178 has 
metabolite after incubation of 
slices of rat liver? and human foetal liver*. Bush et al.‘ 
detected 6-hydroxycestradiol-173 in the follicular 
fluid of the mare, and Marrian® reported on the 
isolation of a new Kober chromogen (AC 6B) which 
appears to be identical with a 6-hydroxycestrone. 

The 6-hydroxyestradiol-173 which served as a 
reference compound in this work was obtained by 
borohydride reduction of 6-oxo-cestradiol-173 * Win 
terstemer and Moore® have given reasons for belie, ing 
that the 6-hydroxyl group thus formed may have a 
quasi-equatorial configuration; accordingly the com 
pound was provisionally designated as 6°«’-hydroxy 
cestradiol-178. 

There oxist 
obtaining more decisive configurational evidence, one 
of which involved the biological aromatization of 6 
and 68-hydroxylated C,,-steroids to the corresponding 
phenolic steroids. After preliminary experiments 
it was decided to employ the aromatizing enzyme pre 
paration from human placenta which has been shown by 
Ryan’ to be most efficient in converting C,,-steroids 
The investigation of the problem 
necessitated a paper chromatographic system for the 
separation of the two epimeric 6-hydroxycestradiols 
Both compounds are easily separated from each other 
in the system formamide/chloroform (5): ethyl acetate 
(1), the ‘a’-epimer (formed by reduction of 6-oxo 
cestradiol-173 with sodium borphydride*) travelling 
faster than the °3’-epimer (formed by catalytic reduc 
6-oxo-cestradiol-173 with piatinum oxide in 
ethanol?®), 

The ineubation of 6%-hyvdroxy- At-androstene-3.17 
dione with the 10,0009 supernatant fraction of human 
placenta homogenate in the presence of adenosine 
triphosphate and diphosphopyridine nucleotide re 
sulted in the formation of a phenolic metabolite which 
had the same Rp value as 6° in the 
system formamide/chloroform. After reduction of the 
17-oxo-group with sodium borohydride 
quent chromatography in the formamide chloroform 
ethyl acetate system the substance showed the same 
mobility (14-7 em./14 hr.) as the 6-hydroxvorstradiol 
178 provisionally designated by Wintersteiner and 
Moore® as the 6 ‘«’-compound. When 63-hydroxy- A* 
androstene-3.17-dione was incubated with the placen 
tal enzyme a phenolic metabolite was formed having 

the 
with 


seemed to various possibilities ot 


to C,,-steroids. 


tion of 


and subse 


a similar Rp value to 6°S’-hydroxyestrone in 
system formamide chloroform. Reduction 

sodium borohydride yielded a substance which on 
chromatography in the system formamide ‘chloro 
form-ethyl acetate showed the same mobility (12-8 
em./14 hr.) as the 6-hydroxyvestradiol-173 provision 
ally designated as the 6°3’-compound. After elution 
from the paper the material was acetylated and sub 
ected to sublimation under atmosphet ic pressure 
The melting point of the erystals (175-177) was 
identical with that of authentic 6°3’-hydroxycestra 
diol-173-triacetate. An additional experiment was 
carried out with 63-hydroxy-19-nor-testosterone 


The phenolic substance obtained after ineubation 
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of this steroid with the placental enzyme showed the 
same mobility in the formamide chloroform-ethyl 
acetate system 4s 6°3’-hydroxyorstradiol 176. By 
control experiments, the possibility was excluded 
that epimerization or the 6-hv- 
droxyl groups in the neutral and phenolic steroids 
had oceurred during incubation with the aromatizing 


oxido-reduction of 


enzyVine. 

Since the configuration of the 6-hydroxyl groups 
in neutral steroids® is well established, the expernnents 
reported here now permit the definite assignment oft 
configurations to the 6-hydroxy 
The 6-hvdroxvosstradiol-173 which 


results from recluction ot the 6-o0xo group with sodium 


two epimeric 


cestradiols 


borohvdride is assigned the 6«-configuration, Ww hereas 
the other epimer which is formed by catalytic reduc 
tion with platinum oxide has the 63-configuration 
published else 
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for a generous gift of 62- and -63-hydroxy- At-andro- 
and to Dr. A. Szpilfogel. N.\ 
a sample of 63-hydroxy-19-nor 
indebted to Dr. G FF. 
London, 


Full experimental details will be 


where We wish to ¢ xpre 48 Our thanks to 
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Determination of Enzyme Activity by a 
Linear Measurement 


determination of the activity of proteolytic 
analysis A 


t 
tic, 18 


enzymes usually requires chemical 


substrate. which can be either natural or synthe 


hydroly sex DY the 
_and after a certain time the concentration 


being enzyme under spe ified 
conditions 
of either the products or the remaining substrate is 
determined analytically. These m« thods are generally 


rather cumbersome Furthermore, it Is essential to 
perform the reaction under conditions such that only 
a small percentage of the substrate is transformed, 
so that the effect of the products on the reaction-rate 
should be negligible. This leads to 
analytical difficulties, 

Let us suppose that a natural polymeric substance 


again some 


can be prepared in a homogeneous hydrated form, 
such as a gel, and then it can be cross-linked by some 
chemical means. A small number of cross-links, while 
leaving the chemical nature of the substrate virtually 
unchanged, will render the system insoluble, and 
relatively rigid. The matrix of the cross-linked 
substance may permit the penetration of small 
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72) 


molecules or ions, but will be impenetrable to macro 
molecules, the 
action of the enzyme will be restricted entirely to the 


such as Consequently, 
surface. Since the enzymatic breakdown products are 
usually soluble in aqueous media, these products will 
constantly be removed, and a fresh surtace exposed to 
the 

If the enzvme-substrate interaction is restricted to 
the surface of the substrate, it 1s reasonable to assume 
that the will be proportional] to the 
exposed surface area. Provided the 
homogeneous the reaction-rate will appear as a rate 
the substrate. These con 


reaction-rate 
substrate 1s 


of change of volume ot 

sicle rations can be expressed in the following relation 
dl 

ship : di 1, 


substrate, ms the 


where |" is the volume of the 


time, and A is the exposed surtace 


area 
Denoting bv d 


linked ibstrate solubilized 


laver ot CTOss 


the thu kne ss of the 
| time df, then 


during 


dl 1d In other words, the rate ot 


or A. 
di 

change of any linear dimension perpendiculan to the 

surface is constant. To determine / one measures a 


perpendicular 10 surface, for 
example, an eige of a cube, and plots the change oft 
this length against time. A straight line 


Since the concentration and the 


linear dimension the 


should result, 


the slope of which is / 
cross-linkimy tine substrate are Kept 


ret oft 
ant, different 


IT pes 


slopes will corre spond to clifterent 
Measure: 


furnishes means to determing 


the slope thus 


ne 
Livillies, 
The above principle has been applied recessfully 
to the case of a number of proteolytic enzymes. A 


which 


slightly 


latin was used as substrate, 
BioResearch, 
Inc., under the Thiogel Thiogel 
differs ordinary that it fow 


homocysteine residues attached to the chain through 


modified gre 
is bemg mantutact Schwarz 
trade name ot 
has a 


latim 


the lvsine c-amino groups. By 
approximately LO sulph 
Onxida 


bonds with 
Thioge has 


100,000 molecular weight. 


peptide 
virtue of this, 
vdrvl groups per 
tion of these sulphydryls to disulphide groups 
provides a convenient way TO CTOs link the polymer. 
Thiogel gels can be cross-linked, tor example, by 
\tmospherie oxygen at slightly alkaline pH values 

linked “Thiogel’ gels make 
studies These 


convenient 


The propert ies Oot cro 
them well suited for vols are 


rigid, 


unmeltable and can be cut into 
shap The chemical 
preserved. The equilibrium volume 
sonly very slightly with temperature, 


For example, 


characteristics of 
gelatin are fully 
of the gel chang 
pH or ionic strength of the medium. 
the linear expansion of the yelis only about 4 per cent 
when the temperature 1s raised from 4° C. to 40° C 
The gel represents a protein in a highly hydrated 
form, and due to its high water content (94 per cent) 
it is freely permeable to small molecules and ions, 
such as the hydronium ion, yet completely imperm- 
eable macromolecules, such aus 
Cross-linked “Thiogel’ gel of about 6-5 per cent con 
centration has been prepared and cut into cubes of 
about 2 ml. volume. These cubes can be stored under 
water at room temperature, if some preservative, 
for example a few drops of chloroform, is added to 
the water. Before use a cube is immersed in about 200 
mil. buffered solution and equilibrated for 20-30 min. 
at the temperature and pH of the determination. 
After this the distance between two parallel planes of 
the cube is measured with a micrometer. This initial 
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Fig ( t | 
listanco was designaied At zero time a know: 
of enzvme mution acdcedd na mista 
tirry pplied At regular niervals cule 
rer from the react ni ire, nh water 
T m the reaction. the listance be een tive 
t parallel plane 3 a n measured with the 

it eter \fter each measurement the eube is 
peut k nto the eolution and the reset tion contr or 
When plotting against time, good linearity ts 
generally obtained, so the slope can easily be detern 
ned and expressed in mm./hr. Sometimes at low 
enzvme concentrations a hort induetion period e ild 
be observed Irn ich cases it is advisable to determine 
about 10-20 min. after the addition of the enzyme 
Results obtamed with erystalline trypsin are 
llustrated in Fi l The trypsin concentrations 
i employed are given on the lines All 
letermmation were made at C and at pH 
76 The erystalline trypsin was prepared by 
Worthington Biochemical Corp., and its activity 
assayed about 8,500 units per mgm. determined with 


N-benzovl arginine ethvl ester as substrate Ciood 
linearity of Vor 4 time was observed for at least 
G0 min. The slopes were 1 producible to about > per 
cent The magnitude of the slope in not proportiona; 
to the enzyme concentration, but follows the relation 
ship : . 0-74 : where x is the distance in 
mim., 18 the time in hours, and ¢ is the trypein con 


centration in mgm. per litre. 


Other proteolytic enzymes are also being investi 
vated linked Thiogel as a 
Activated papain solubilizes the substrate r vaclily. 
The change in linear dimension is proportional to 
again propor 


using cross substrate. 


time for about an hour. The slope is 


tional to a fractional 


tration. The action of crystalline pepsin and «-chymo 


power of the enzvme concen- 


trypsin was also studied, and it has been found that 
yubilization of croes-linked ‘Thiogel’ by 


orders of magnitude as 


the rate of 


thes 


enzymes is lower by 
compared to the rate with trypsin. Thus the detorm 
ination of the activity of trypsin can be performed 
in the presence oft « hy mot rypsin. 
The principal advantages of our method are that 

1) simple distance measurements are used instead of 
chemical analyses ; (2) the enzyme-substrate inter 
action can be arrested merely by physical removal 
of the from the solution; (3) the 


gel 


cross-linked 


reaction can proceed over a long period of time 
vithout the reaction products having any effect on the 
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rate since the region near the surface of the substrate 
ensitivity of our 
The 
urement need be made only 


be continuously renewed. The 
ethod depends on the 
The mea 
over a short period of time if the substrate is a very 


precision of distance 


easurement 


thin sheet and one 18 obser, ing’ the time oft complete 


diseolution of the filrm In Nat ire, Proteases act on 
the surface neoluble tbstratesn ancl hence our 
system more closely resembles the natural 
condition than that with soluble protein substrates. 
When the cross-linked gel is removed from the enzyme 
solution rinsed with wate r, an I piace doin a tresh 
buffer solution the dissolution of the substrate con- 
tinue but at a progressively slower rate In this 
parine the rate constant for the enzw substrate 
cor ples can he stud ed wit} out the presen of tree 
hur method should be applicable to other enzyme 
and subetrate combinations All that req ured is 
that the enzvme he capable of cleaving either the 
polvwmer chain or the eross-linking bond of the 
} lrated cross-linked polymer substrate. 
Anprew G. TsvK 
CERALD OSTER 
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Inhibition of Proteolytic Enzymes by 
Decarboxylated Amino-Acid Derivatives. 
Effect of Toluenesulphony!(Tosy! agmatine 

(4-Toluenesulphonamidobutyl guanidine) 

on Thrombin and Trypsin 


PROTEOLYTIC enzymes are known to catalyse the 


hvdrolysis of : amimo-acid esters and amides 

determimed by the side-chain of 
arbonyl f 
several reasons, It may 
anude bond le nds 


substrate to the 


Specihieity is Us 
the amino-acid contributing the « netion to 
the bond bemg split, and, for 
be inferred that this 
little to the 


Thus we suygest that 


ester o1 
initial binding of the 


enzyme derivatives of specific 


decarboxviated amino-acids would act as good com 
petitive muubitors of these enzymes since these 
derivatives would not be subjected to sunultaneous 


hy droly sis, the effeet would be longer lasting than that 
obtaimed with compet ing substrates 

(ne can readily construct a li st of 
amino-acids which, when N-(amimo) acylated, would 


For 


decarboxylated 


be potential mhibitors for a number of enzymes 
example : 

(1) Agmatine for thrombin, trypsin, 
papain. 

(2) 1,5-diaminopentane for trypsin and plasmin 

(3) 2-phenylethylamine or tyramine for chymo- 


plasmin and 


trypsin and pepsin. 

(4) 3-alanine or y-aminobutyric acid for pepsin. 
This list could, of course, be extended to include other 
enzymes with known specificities 

Thrombin (prepared by Rasmussen’s method?) and 
trypsin (Worthington) were the enzymes chosen to 
test these ideas, and the kineties of the hydrolysis of 
N¢-tosyl-L-arginine methyl ester (Lr-TAMe)* were 
studied with the use of a pH-stat (pH 7-7; uv, 0-069; 
37°). Tosylagmatine (m.p. 178°) was synthesized and 
tested for inhibitory activity. The latter compound 
inhibited the ester hydrolysis by both enzymes in a 
competitive manner, with the results summarized in 
Table 1. 


1 
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ISYLAGMATINE INHIBITION ¢ L-TAME HYDROLYSIS 


Inverse Michael nstant i (inhibition constant) 


The 


was also examined by the 


on thrombm 
ot 


inhibitory effect of tosvlagi inue 
midependent techn jue 


the 


nitrophenyl 


measuring p-nitrophenol production from sub 
strate 
Tos, 
indubitor, 
PH 7:5; 38-4°). 
effectively indubited 
fibrinogen syste 


clotting 


carbobenzoxvelycine ter?, 


be a 


Ky 


ayain 


proved to 
Furthermore, 


cornpetitive 


ole (at uw O-133: 


this compound 


the 


greatly 


thrombin 
the 


recaleif 


clotting 


j 


mi. and it 


time of whole pla mia alter eation 

of the fact that 
optical activity is lost by decarboxylation, derivatives 
of ils the 
required characteristics of fit to the enzVvmMe surtace to 
classify them competitive We have 
for that to the 


acylating group added to the decarboxylated amino 


tit 


One may conclude that, in 


decarboxviated amino-ac retain most of 


as imubitors 


bel Ving moadmheations 


acids w vield even better indubitors 
Hi 22129 


Institutes 


of the 


of 
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Effect of Iproniazid on the Antileukemic 
Action of Reserpine 


AN earlier communication reported the ability of 
This effect 
has been, in general, associated with the depressant 
action of the drug on the 


Treatment with reserpine produced a significant in- 


reserpine to exert an antitumour effect 
central nervous system!-%, 


crease in the survival-time of mice carrying advanced 
lymphoid leuke#mia (11210) and caused regression of 
the local tumour which develops at the inoculation 
Robison et al. have made similar observations?. 
Belkin observed that reserpine and chlorpromazine 
inhibited the growth of the solid tumour, sarcoma 37 8. 
Cranston’, on the other hand, failed to demonstrate 
inhibitory action on recent transplants of spontaneous 
mammary adenocarcinoma in mice with reset rpine, 
chlorpromazine, promazine or promethazine. 
Chorazy® found no inhibitory effect of chlorpromazine 
on Crocker sarcoma or Ehrlich carcinoma in mice. 
Shore and Brodie* showed that, following pre- 
treatment of rabbits with iproniazid (a monoamine 
oxidase inhibitor), reserpine administration resulted 
in excitatory and sympathomimetic responses. How- 
ever, when iproniazid was administered after reser- 
pine, it failed to alter the depressant effects on the 
central nervous svstem®?. In an effort to dissociate 


site!. 
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the central depression induced by from 
antitiumour ac tivity, Oxpe riments were conducted to 
determine the effect of prior of 
ipromiazid on the antileukamic of 
reserpine in mice 

The re 


rest its 
administration 

effectiveness 
versal by iproniazid of the action of reserpine 
In 


200 


against advanced leuka:mia is illustrated in Fig. 1 
this daily oft 


mg aiter 


imyect iproniazid 


the 


experiment on 
kom Wiis begun days ulation 
of mice with leuksemie cell Re erpine was admin 
tered on day s. 


leukemic 


‘| he nidian survival-time ot control 
The median survival 
by the 


Daily 
irvival 


was eleven days 


progre 


Price 
mereased sively 
reserpine, 
of ¢ 
injection of iproniazid reduced the median 
that of the thi 
reserpine Mice receiving ipreniazid alone 
median 


Time was 
of 


close 


increasing 


dose reaching a of 17 


im 
at a 12-5 megm./kem. of the drug 
to 
range of 
had the 


11 days 


Tune controls over entire dose 


survival-time as the controls 


Reserpine yigm., 


The general methods have been prev 
1 (refs. 0 Experiment 

mice (B ‘ DBA 

25 em. in bods y were in 
leg with 0-1 ml as ension of L1210 le 
nia was initiated wher 


ulated 


was 1dministered 
/sorescrpine 1.) 


ter the isore 


day Was 


serpine 


The activity of 3-/svreserpine, a stereoisomer of 
reserpine, of particular this 
compound is known to be devoid of depressant effects 
on the central nervous system. (One preparation of 
3-2soreserpine produced marked central nervous sys 
tem depression and antileuksemic activity similar to 
that seen with an effective dose of reserpine!. This 
preparation was later shown to be contaminated with 
5 per cent reserpine. ) 


was interest, smnce 


The combination of 3-/soreser- 
pine (50 mgm./kgm.) and reserpine (6-2 
prolonged survival-time three days over that observed 
with reserpine alone at this dose. This is suggestive 
of a potentiating effect by dsoreserpine. This dose of 
rsoreserpine alone did not produce depression of the 
central nervous system or increase the survival-time of 
mice with acute leukaemia. (This potentiating effect 
by 3-isoreserpine has been seen in several experiments. 
In addition, potentiation of reserpine action by 3-iso- 
reserpine was also demonstrated in the prolongation 
of pentobarbital-induced anesthesia. In one experi- 
ment, reserpine alone (2-5 mgm./kgm.) prolonged 


mym./kgm.) 


Chrombin 1-79 7-4 x 10 ‘ 
1 
4 
a 
— 
4 
> 
= 
Dixon, M., and Webb, E. C.. Enzymes (Academie Press. New York 
Pag * Sherry, S., and Troll, W.. J. B Chem., 208, 95 (1054 ae 
Brannen, jun., W. T.. and Rule, N. G.. Fed. Proc.. 20 
usly deseribed by 
were conducted in 
0 weeks old and 
n the right hind 
the local tumour 
rea the disease is sve- 
an temic and ca Iproniazid (200 
mgm./kgm.) daily from 
ea day 6 until d ven sub- a 
Ten mice per group 
ee. 
4 
VE 
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pentobarbital (70 mgm./kgm.) anesthesia approxi 
mately four times, while in combination with 3-7so- 
reserpine (50 mg kgm.), amesthesia was extended 
4ix times®. Reserpine and 3-cscreserpine were injected 
ubeutaneously four hours prior to intraperitoneal 
pentobarbital.) However, when the same dose ot 
sisoreserpine (50 mgm./kgm.) was used in combina 
tion with larger doses of reserpine, no further enhance 
ment of survival-time was obtained Injection of 
iproniazid decreased the median survival-time to that 


ot the controls up to a dose of 12-5 mgm. kgm. of 
reserpine With tsereserpime (50 mgm kym.). At the 
highest dose (25 mgm./kgm. reserpine with 50 


mym kgm the median survival tine 
of 15 days was reduced by ipromazid to 12-5 days 
Iproniazid appeared to reverse the depressant 
action both of res« rpine and of ress rpime im combina 
tion with 3-/screserpime Iproniazid also prevented 
the loss of body-weight and inhibition of local tumour 
wth Only in the group receiving 25 mgm kgm 
of Teserpine and 50 ken ots OTOSETPIe with 
proniazid wa depression of the central nervous Svs 
m evident The reversal of reserpine action by 
proniazid was also demonstrated nm other exper 


its, | one m whe h the ch ivs wore 


I 
tailed to demor trate ation of the dlepressant 


wtion of reserpine on the central nervous system trot 
the ability of reserpme to inhibit leuksemie tumour 
rowth Therefore it remams to be deter 
vhether this correlation is indicative of a non-specitir 
ost-mediated antileuksemic effeet or whether there is 
antitumour action of reserpine 
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Influence of Gamma-Aminobutyric Acid 
on the Acetylcholine Responses of the 
denervated Rat-Diaphragm Preparation 
THe literature on the actions of -y-aminobutyrie 
acid was reviewed comprehensively by Elliott and 
Jasper in 1959'. Several investigators have demon 
strated that it and related substances are normal 
products of brain metabolism, and that it has an 
important action on brain function as well as on 
certain peripheral nerve structures*, It is known to 
reverse the surface-negative post-synaptic potentials 
of the apical dendrites ot the cerebral cortex’ and 
also blocks transcallosal conduction when injected 


into the internal earotid artery’. The exact 
mechanisms by which these effects are produced are 
still unknown. Hence work on the influence of 


aminobutyric acid on the acetyicholine responses 
of the denervated rat's a aphragm Was unrete rtaken 

Denervation was carried out on the right side by 
section of the roots of the phrenic nerve and the 
preparations were used a variable times atter 
denervation 

\ triangular strip of the right half of the diaphragm 
was dissected carefully and tixed by means of threads 
TO pre ial eleetrode Folder made ot Per pon The 
whole preparation was inunersed im a bath contaming 
Krebs-Henseleit solution® and oxvgenated by passing 
very fine bubbles of 95 per cent oxygen and 5 per 


cent carbon choxide. The temperature of the ba was 
maimtamed at 37° ¢ The muscle was connected | 
tendinous portion to a lever bred the act ity « 
muscle was recorded on a ow oving 8! 
drum 

The muscle could be stimulated either elect: 

ng @ physiological stimulator (R hi Smet 
chemically usimg acetylcholine Phe complete det 


denervated rat-diaphragm preparation published 
1951 (ref. 5 

Several experiments were conducted and the results 
were accepted only after each mew findin 
repeated several times. The tollowimg results 


obtamed 


1) 400-1,000 oom aminobutyric ar had no 
action on the respons of the imnervated ra 
diaphragm, when stimulated by max 
through its nerve (rate 4-5 min This work COnnhrmns 


that ot Hobbive 
(2) 1.000 vom. of the drug has no action on the 


responses of the denervated rat-diaphragm prepara 


Fig. 1. 7 days after denervation, 1,000 gm. y-aminobutyric acid 
not only increases the height of the response to 50 agm. acetyl 
choline but also brings about a better relaxation of the musck 


AY 
. 
tered early (3 days after moculation with leukemie 
cells) in the course of the disease re 
ate 
i 
“We ws 
. 

= 


t nilv reduces the |} hit f the response t scetvl 
but also brir better relaxation of the muscle 


tion (S10 davs after denervation) when stimulated 
by maximal stimuli at a rate of 4-5 per min, 

on the denervated rat diaphragm 
preparation®, I that the first noticeable 
response 10 a test dose of acety Icholine (50 
was obtamed on the third or fourth day after nerve 
The thereafter increased pro 
gressively and was fairly established by the 
second week. This state was maintained up to the fifth 


(3) In my thesis 
observed 
well 


to sixth week, and then there was a steady decline to 


almost nothing by the third month after denerva 

As the sensitivity 
alters with time, the influence of y-amimobutyrie acid 
on the lcholine responses Was studied with 
7. 8 9 and 10 days after denervation 


1.00) vor, produced two maim 


of the denervated preparation 


preparat lors 
It was noticed that 
changes to the responses of the denervated preparation 
to 50 ugm. of acetylcholine (a) An alteration m the 
height of the contracture. The height was always 
increased in 7-day preparations and diminished im 
S-lay preparations (Figs. | and 2). (hb) A 
complete relaxation of the muscle was noticed in both 
preparations. It was also found that 1,000 ugim 

amimobutyric acid had actions on the 
acet vicholine responses of 9-dav-old preparations andl 
no influence whatsoever on 10-day-old preparations 


more 


variable 


Fig. 3. Responses of a denervated preparation (8 days) when 

immersed in Krebs-Henseleit solution containing one quarter the 

normal concentration of potassium chloride, 500 ~4gm. y-amino- 

butyric acid is found to bring about a better relaxation of the 
nuscle after the same dose of acetylcholine (100 “gm 
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(4) It was noticed that 500 ugm. aminobutyrie 
acid abolished the that 
when 100 ugm. of acetylcholine was introduced into a 
bath contaiming a denervated preparation with a 
potassium concentration one quarter that found im 


Krebs has 5-52 gm 


second contracture eceurs 


normal Krebs solution (normal 
potassium chloride /15 litres, Fig. 3) 

(5) 1.000 vor aminobutyric acid had no influence 
on the contracture produc od by 50 uwoem. adrenaline on 
rat-diaphragm preparation. 
done in the Department of 
of Cevlon, since 1958 


R. Watson 


the denervated 
This has been 


Physiology. University 


work 
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* Wats R. S., Ph.D. (Lond.) thesis, University of London 


Effect of Duodenal Administration of 
Highly Unsaturated Fatty Acids on 
Composition of Ruminant Depot Fat 


Avruoucn linolenic acid is the main fatty acid of 
pasture lipids, the fats of pasture fed ruminants 
contain little if any of this constituent!. Also, feeding 
large quantities of highly unsaturated oils to rumi 
nants has had n° perceptible effect on the unsatura 
tion of their depot fats’. Various workers*-> have 
shown that micro-organisms in the rumen hydro 
genate dietary unsaturated fatty acids, and this has 
been presumed to explain the low content of highly 
unsaturated fatty acids in the depot fats of rumunants. 

To test whether this explanation was correct the 
rumen have by-passed and 
dietary lipids ric h in linoleic acids 
presented to the tissues by administering linseed oi] 
through a duodenal cannula to a sheep, and the 
effect on the composition of the depot fat observed 

A mature Mermo ewe was cannulated about 6 im 
from the pylorus and fed on chaffed lucerne hay. 
About 40 mil. of an emulsion of 8 vol. of linseed oil and 
1 vol. of bile were given each day, half in the morning 
and half in the evening, for six weeks. The perinephric 
fat was then obtained after killing and the fatty acids 
subjected to gas-liquid chromatography. Results are 
given in Table 1 

Palmitic, stearic and C,, monoene (oleic) contents 
of the fat were within the normal range, but the C,, 
acid) and triene (linolenic acid) 


micro-organisms been 


and linolenic 


diene (linoleic 
contents were greatly above the normal range of 1-2 
This shows that the mam fatty acid con 


per cent. 
linoleic and linolenic acids—of linseed oil 


stituents 


FATTY ACID COMPOSITION OF PERINEPHRIC FAT (MOLAR PER 
CENT) 


Table 1, 


Branches 


n-Saturated saturate Unsaturated 


0-20 
> trace 
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lay 


Monoene 15 
Diene 
rrient 
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are capable ot bemy deposited im the depot fats of 
led 


action of the rumen 


ruminants a8 im the case of non-rurninants pro 


they are not first subjected to the 
ucro-organisn 
Thus the 
Lifter bet Weer the depot 
mon-r from the 


insaturated dietary fat 


ntioned here, that tl 
fats ol r 
hydrogenation of the 


irther 


} ypoth is 


aru 
iminants arise 
inther 
upport 
Bripcer M. OGILVIE 
G. L. MeCiuymMont 


‘ition and Chemical 
University of New England, 


South Wales 


Pathology, 


Arn ichale 


i th Annual Meeting m4 
} 10 
r. H. ¢ R J. Amer, Oil Che 33 
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Photomotor Reflex as an Indicator of 
Consciousness during Curarization 
WHEN a 


aruesthetic, 


relaxant is used im conjunction with a 


general a new problem arises in assess 


41 


the depth Ot anesthesia The retlone which 
iTruing consciousness and aware 
if the patient is under the 


Thus, if only reflexes involving 


ment of 
ly indicate ret 
ness Of pain ¢ 


influence of a relaxant 
voluntary muscle are used, it is possible, in the 


presence of a relaxant, for anawsthesia to lighten so 


that surgery is performed on a conscious paralysed 
mationt without surgeon or anesthetist being aware 
of the situation This has been recorded more than 
once humans ecdicine, the patrent having cles ribed 
the situation after the operation! The same situation 


when an anesthetic 
relaxant ; but in this 
ifterwards direct attention to 


Operations or 
mim conjpunetion with a 
cannot 


Such circumstances produce problems 


im and legal for the veterin 


Spor T 


is pointed out ; thev also complicate 


th interpretation of the pain elause for research 
orket er 
The olectroencephalograph can be used to assess 
tina irarized man or animal 
not aiwa ivailable, and needs sor kill in 
interpretation have therefore been 
out to discover a simple thod of Osan 


th of consciousness in curarized dogs, the electro 


ograph being used as a criterion of the 


wtivity of the bram Pentobarbitone thio 
pentone sodium and ether were used as an thet cs, 
and suceinyleholin chloride a the relaxant 

It was found tha the photomotor reflex (change in 

» of pupil of eve with (iden chanyve in light 
ntensity) inlike the other retlexes comunont sed 
for testimg armesthesia, gavo a relable indication of 
returning consciousness in the presence of a relaxant 
It became positive as the log pha ed fro tage lil 

irgical amesthesia) to tage II excitement 
Pre-medication with atropime did not invalida the 
reotl provided that the dose of itropine did not 
exceed 0-032 mgm. kgm. body-weigh It seem 


that this reflex would also be useful in human 
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pationt in sunilar circumstances. The work 
describedl in more detail elsewhere 

GG. Cre 
Department, 
rinary College, 
Lordon, N.W.1. 
earch Fellow 
k, Brit. Med. J., ii, 1544 (1956). Graff. T. ar 

timer. Med. Assoc., 170, 2069 (1959). W 

Med. J., i, 247 (195 
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Spiral Nerve-endings (Proprioceptors) 
in the Human Vocal Muscle 
problem ol the proprioceptive mnervation of 


the human vocal muscle is still controversial The 


presence of a proprioceptive mechanism controlling 
the fine acl) istments of the voca cords has been 
postulated by some authors ; it jas been rejected on 
theoretical grounds bv other Pa on? assumes that 


the tension of vocal muscle would have central 


control alone 
would 


The Wiis 


the 
\ peripheral ocept Ve mechanism 
be rather a ior 


huudrance 


sand to be true of the extr 


normal phonation 


msic eve 


which nevertheless 


lemonstrated 
] 


prop have 


oceptors 
within the past ten years histo 
logically as well as by electrical records 

To cleat 
muscle of men who had shown no evidence of 
logical during life, in idinal 
sections of 40-604 thickness. With a 


> 
Bielschowsk (ore 


vocal 

neuro 

frozen 


} 
ip the question, we fave cu ne 


disease long 
odification of 
ethod, we 
this 
ceptors 


showing spiral nerve endings in 
iLas mech 


shortening of 


im 


whut be imate rprete 


responding to stretch or the fibres 


Fig. 1 
These spiral struetures have been found to form a 


mall place 


roup of 3-5 nerve endings occupying a 


i 
} 
Zone near the 


with nh the inotor mumervation free 
rirhe'r board of the musele at the level of the vocal 
Fig. 1. Spiral nerve-endings in the human vocal muse silver 
staining. Top: Group of receptors in the small diar r musele 


fibre ar nner board f tl musel Bottom Oy eptor 
magnituede double spiral turns in the left 
sround two small muscle fibres 


ge 
Bas 
* 
llips, 
Departs 
Now 
F. B. 
Fats Research Laboratory, 
Wollington, New Zealand 
ee 
ane 
cu 
tho mistake 
arian, as 
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string. They look like the annulo spiral endings in 
the equatorial reyion ol le spindles The i! 
length varies fro 100 to 2O0u. The ner fibre 1 


coiled up around one or two small muscle fibres iz 
“Op turns Bet ween the spiral endings are closely 
Trad ked lei. sugyest region 


The 


ing a of intense meta 


bolic activity of muscle fibre varies in the 


le 


Size 


om 60% 


mussels The spiral nerve-endings 

and their associated muscle fibres lie within a region 
where the diameter of most of the muscle fibres cow 
not exceed 10 One or two end plates of the 
associated fibres which stained in some cases wer 
found within 100. from the spiral district. There i: 
no histological evidence that an efferent gamma 
svate exists in the voeal proprioceptive mechan 
\ connective tissue wrap around the spindle organ 
loos not seem to be presen 

These ructiure differ from the classical form of 


Phere is 


spindles described by and Ruffini 


perhaps Oo spiral nerve-endings inh 


ch the 


ONTITITLSIC Eve ‘les of wl receptor properties 


have been shown il ending im the vocal 


nuscle may be a rather tive form of 


S ho Surprise 


pr 


O} rio 
ceptor, which i im a Muse 


tic 


such par 
mar or (C,oerttier 


The 


yim 


fact that these spiral nerve-endings are not 


encapsulated and the mner musele fibre lia 
does not differ markedly from the diameter 
surrounding muscle fibres may be the reasor 
they have been overlooked in transverse sections 
They could relate to the recently described myotatie 
reflex elicited in the human voeal cord’ 

This work wus supported by a grant from the 
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Miss Ingeborg Sechn ring 
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R. Coutea 


DD 
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Active Transport of Foreign Pyrimidines 
across the Intestinal Epithelium 


Tue small mt at lea 
three independent active transport processes for the 
orption of 
les like riucose 
ids 

and thyn me? 


COSSO8 hav a 


estine of mammals 


abs orgamie compounds: one for mono 


sacchal and galactose! - one tor 


and one for pyrimidines like uracil 
These specialized absorption pro 
number of characteristics in common 
which distinguish them from the process of simple 
diffusion : the is transferred 
eoncentration gradient the transport 


become saturated at high concentrations of substrate 


substrate 


against a 


and one substrate depresses the passage of another by 
h it for the transport process. 

In contrast to the natural cell 
drugs and other foreign organic compounds 
absorbed mainly by simple diffusion* The intestinal! 
epithelium behaves towards these substances as an 
lipid-like laver, readily penetrated by lipid 


compet ing wit 
substrates, most 


are 


inert, 


NATURE 


soluble, undissociated molecules, and penetrated with 
difficulty by lipid-insoluble 


The indicates 
compound 


and 


foreign 


olecules 


present work that organi 


similar in structure to a nor ial substrate 
can be absorbed by a specialized transport process 
Evidence is presented that 1 


with 


wo foreign pyrimidines 
and 5 
bromouracil. are actively tran ported by the pyri 
of the 


anti-t activity. 5-fluorouracil 


dine transport systen intest 


For the experiments, male Sprague Dawley rats 
(120-130 gm fasted for 20 hr. but allowed free 
access to water, were killed by decapitation, and the 


was removed Sacs 


were filled with 2 


Upper part of the small imtest une 


of everted intestine®, 20 en mil 


long, 
salime sol ition’ which « 
litre and 


of bic arbonate 


ontaimed | gm 
of ghucose concentrat of 


uracil 


Various 1Ons 


per 


| >-fluorouracil or bromouraecil 
2-*, The sacs were suspended in L5 ml. of the same 
fluid contained in 50-ml. beakers and the beakers 


shaken in a Dubnoff metabolie shaker (90 oscillations 


per min.) at 37° C. in an atmosphere of 95 per cent 
oxygen and 5 per cent carbon dioxide. After 1 hr.. 


est imated from the 


mucosal and serosal solutions were collected, 


the coneentration of ps rimidine 
radioactivity of the 
Evidence the 


altered metabolically 


solutior 

labelled 
by the 
by paper chromatography of the pyrum 


that compounds aro mot 


mtestine was provided 


idime solut 


incubated with the intestine Chromatograms 
developed in either n-butanol /acetie acid water 
20:6: 17 v/v/v) or ethvl acetate saturated with 0-1 


V7 acetate buffer (pH 5-3 


revealed ingle racdioactive 


spots with values the same as those of the non 
incubated rimudines hromatographed on the same 
sheets 

ot 
the intestinal epithelium. auvainst a 
vradient, is Table 1. 


concentration of idine was 


extent of transfer the pyrimidines across 
concentration 
When the 


0-02 mumol. /lit 


transport yl to about the same extent 


shown in 


ps Tr 


initial 
re, 
fluorouracil was 


as uracil, attaining a serosal/mucosal coneentration 
ratio of 4-5; bromouracil was transported to a some 
what smaller degree, attaining a serosal/mucosal 


ratio of 3. 


Table 1 


INTESTINAL TRANSFER OF PYRIMIDINES AGAINST A CON 
CENTRATION GRA IENT rif 
Concentratior f pyrimidine 
(tr ] i) ger 
Pyrimidine sa! to 
Initial, il Final il 1cosal 
and s¢ il mucosal rosal neentra 
soluti solu ition tion rat 
I rour il Ooll 0-040 4 
i l 0 0-039 0-2 
* Mean value for 27 anima SA 
Mean value for 8 ai | SJ 


The 


concentrations of the PYTimidines 


transport process became saturated at high 
For example, on 
raising the concentration of fluorouracil or bromouracil 
to 0-5 m.mol. /litre, the serosal /mucosal concentration 
ratios declined to values approaching unity. 
An indication that and 


uracil cross the intestinal epithelium by the same 


fluorouracil, bromouracil 
transport system was obtained from experiments in 
which the foreign pyrimidines depressed the transfer 
of uracil For example, at a concentration of 5 m.mol 
litre, fluorouracil and bromouracil inhibited com 
pletely the aetive transport of 0-02 millimolar uracil. 
The nature of the substituent at the 5 position of 


the uracil molec ule does not appear to he of great 
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noportance in determunmg the extent to which the fable 1 QUANTITY OF FLAVIN (CALCULATED AS RIBOFLAVIN) IN 
KAT BRAIN APTER THE INJECTION OF FLAVINS 
molecule aetively Transported, simee uracil, 5 “gt mm. OF Wer Tissve 
methyvluracil (thymine), 5-fluorouracil and 5-bromeo Means of populatior 
f popu 
iracil are all transported across the intestinal Controls 
After the injection of 
epithelhim to a sunular extent On the other hand, Flavin ad linucleotid 0 mg k 75 +0-69 
since the hydrogen, fluorme and bromine atoms and icleotide (20 mem. S 
the methyl group have Van der Waals radii of a similar Riboflavin (50 mgm. ‘kar 0-87 
| -2-2-04.)*, it is possible that a consider 
abl irger bstituent would interfere with transport 
interfere hi trams} The quantities of flavin in the brain after the 
Stiyations are mow beimwy 4 


on of flavins are shown in Table 1. The vari 
to determ the structure haract stics Vr 
»a ne th rue ul characteristics of pyrim ances in the normal cases were rather small, and the 


values were in good agreement with the earlher 


dines which are required for active transport 
The results of t} work suggest that 
I il at rk hia anil ‘ abo! re ilts After the m ection of flavin adeni ‘ dinus 
| } rn 
t ot compete wit ormal substrates for 
ite may not only comy e with norma 1 rate for tide, the increase of flavin in the brain was 


otab thi ‘ ‘ rut Ine 
ibolie pro ‘ within the cell, but may also. 


nificant 


the case of flavin mono 


con tow ith the ibst rate for transport Into the leotide, the Increase Was significant with 2. 
aa However, after the administration of 20 n gin. korn 
Lewis S. SCHANKER of riboflavin, flavin in the brain increased, the 
Joun J. JEFFREY difference bemg significant even with «- O-OL. After 
the injection of 50 mgm. kgm. of riboflavin, further 
Laboratory of Chemical Pharmacology, increase of flavin was observed. 
National Heart Institute Phe mereases of flavins in blood at | hr. after the 
National Institutes of Health, admunistration to each animal of 20 mem. kem. of 
Bethesda, Md flavin were almost equal for the three types of flavins 
Hober, R., Physical Chemistry of Cells and Tissues (Blakiston Co., being less than | ugm./ml. of blood. Sines the brain 
Philadelphia, 104 contains 0-024 ml. of blood per gm. on the average®, 
Wiseman, ¢ J. Phy 120, ¢ , the merease of flavins due to the blood content of the 
Schanker. L. ind Tocco, J Ph wool, Exp. Tharay 
128. 115 (106 tissue was about 0-02) ugm./em. The corrected 
‘ Brodie, B. B., and Hogben, C, A, M., J. Phar ind Pharmacol amounts found by subtracting the values due to the 
‘ Med. Pharm. Chem. & 262 (1000). blood from that of the tissue gave a similar result. 
* Wilson. T. H.. and Wiseman. G.. J. Physiol.. 128. 116 (1954 It seems, therefore, that the increase of flavin in the 
Krebs, H. A., and Henseleit, K., Hoppe-Seyl 210, 33 (1932 brain was due to the penetration of injected flavins 
* Pauling, L.. The Nature of the Chemical Bond, third ed., 260 (Cornell from the blood into the brain tissue It is considered 
Ur rsity Press, Ithaca, New York, 1060 


that the flavins penetrate the blood-brain barrier, and 
that riboflavin can cross this barrier more easily than 
flavin mononucleotide or flavin adenine dinucleotide, 
IkuKO NAGATSU-ISHIBASHI 
Department of Anatomy, 


Changes of Quantity of Flavin in the Brain 
after Peripheral Administration of Flavins 


It has been reported from our laboratory! that TosHIHARU Nacartst 
flavins produce a change in the electroencephalogram, Kunio Yaa 
and that the offeet produced by chlorpromazine is Department of Biochemistry, 
partly reversed by flavin adenine dinucleotide School of Medicine, 
These results suggest that the flavins act on the brain Univ ersity of Nagova, 
in situ. In an attempt to discover the mechanism oft Nagova. 
action of flavins, theu penetration of the blood. brain Wuremetes. Week Nature. 199 
barrier was examined by determming the amount of 457 1968) J. Hewechem 4 V us K. Ozawa. 
flavins. Japan), 43, 93 (195¢ 
Flavin adenine dinucleotide was prepared by the Yai, K J. Biochem. (Japan), 39, 635 (1056 
method of Yagi et al.* Flavin mononucleotide and * Yagi, K., Kikuchi, S.,and Kariya, T., Vitamins (Japan), 8, 454 % 


Yagi, K J. Biochem, (Japan), 44, 757 (1954 


riboflavin were purified chromatographically from K., and A.. Arch. Rep. Path, Pharmacel,. 008, 06 (1051 


commercial samples Albino rats weighing about - 
on 
100 gi. were used for the experiment Fifty anunals, ~) 


10 davs after feeding under the sare conditions, were 


Reversible Block of Axonal Conduction by 
Curare after Treatment with Cobra Venom 
and a Detergent 


divided into five groups, each group consisting of 10 
animals. The animals of the first group were used as 


control, and myjected with water intra-abdomimally 


Each animal of three groups was injected intra THE reeent experiments of Abboti, Hill and 
abdominally with 20 mgm. kgm. (caleulated as ribo Howarth! have revealed that the remarkably high 
flavin) of flavin adenine dinucleotide, flavin mono initial heat produced in nerve fibres coincides roughly 
nucleotide, or riboflavin aqueous solution respectively with electrical activity. This finding re emphasizes the 
The animals of the fifth group were injected with necessity Of explaming electrical activity on a 
50 mgm./kgm. of an aqueous solution of riboflavin. chemical basis. Nachmansohn’s theory? attributes the 
One hour after the injection, a blood sample was change of conductance which initiates the ion move 
collected from the carotid artery, and then the animal ments to the reaction of acetylcholine with a receptor 
was killed by decapitation. The quantity of flavin in protein. One of the main objections to this theory ts 
the brain was measured by the lumuflavin fluores- the lack of effect of acetylcholine and curare on axons 


cence method described by Yagi’, and that in the in contrast to their powerful action at junctions. This 
blood sample was measured by the micro-method failure was attributed to the existence of structural 
for riboflavin in blood described by Yagi et al.*. barriers for lipid-insoluble quaternary ammonium 
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compounds. Evidence supporting this contention was 
obtained in experiments on squid giant axons : 
acetylcholine, labelled with nitrogen-15, and prostig 
mine failed to penetrate into the axoplasm whereas 
lipid-soluble tertiary compounds did so readily? 
However, at the fanvier, where these 
barriers aro relatively small, curare can rapidly and 
reversibly block conduction, as shown in recent work 
by Dettbarn®. Walsh and Deal® succeeded in partially 
breaking down these barriers in frog sciatic nerve by 
treatment with the cationic detergent cet yltrimethyl 
anmunonium bromide, after which curare and other 
quaternary ammonium compounds, ordinarily inert 
on the intact axon, caused reversible block of con 


nodes of 


duetion 

In the present work the squid giant axon Was pre- 
treated with a variety of enzymes and detergents in an 
atternpt to permit the action of 
compounds. Of the many pre-treatments used, the 
combination of Naja naja cobra venom (10 ugm., mil.) 


eurare and other 


and cetyltrumethylammonium ehloride (20 ugm./ml.) 
applied for 30 min. was most effective in permitting 
the action of curaré appli d afterwards on electrical 
activity. In many experiments, complete and revers- 
ible block of conduction was obtained (Fig. 1), some- 
times at a curare concentration as low as 5 10-4? M ; 
1-4 x 10°? M eurare (10 mgm./ml.) on the intact 
nerve produced little if any effect. 


Effect of curare on squid axon following pre-treatment 
bra venom plus 20 agm./mil. cetyltrimethyl- 
ammonium chloride. (1) Control after 30 min, pre-treatment with 
cobra venum plus cetyltrimethylammonium chloride Pre- 
treatment had no effect on spike height. (2) and (3), 5 and 10 min. 
Conduction was com- 


Fig. 1. 
with 10 wem./ml. cx 


after application of 1-4 « 10°* M ecurare. 
pletely blocked, as shown in 3, despite greatly increased stimulus 
strength. (4) 10 min. after return to sea water. Time signal 


S50 c./sec. 


The action of a series of tertiary compounds 
including local anwstheties (procaine and dibucaine) 
on the untreated axon was also studied. In each case, 
these compounds affected conduction at concentrations 
similar to those required to block synaptic Junctions 
of a single isolated electroplax preparation’. Local 
anwstheties such as tetracaine and dibucaine, known 
to block all axonal activity, have recently been shown 
to react in a highly specific way with the acetylcholine 
receptor protein®. Curare has a high affinity to this 
protein® and has now been shown to block axonal 
These results suggest that the receptor 
in the axon and is essential for 
Failure of lipid-insoluble cationic 


conduction, 
protem 1s present 
electrical activity. 
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substances such as curare to act on the ntact nerve 1s 
evidently due to the protection of such receptors by 
permeability barriers and not to a mechanism which 
differs basically from that at the junetion. Cobra 
venom and cetyltrimethylammonium chloride prob 
ably break down these barriers to an extent which 
permits curare to react with the receptors and block 
conduction. The evidence for the action of curare on 
axonal conduction, to be published in greater detail 
elsewhere, together with the other results mentioned 
above, provide new support for Nachmansohn’s 
theory. 
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Service, grants No. B-400 and 28-5216, and the 
National Science Foundation G-12901. 

Puitie RosenBerc* 
SEYMOUR EHRENPREIS 
Departments of Neurology and Biochemistry, 
College of Physicians and Surgeons, 
Columbia University, New York. 
* Supported by Training Grant No. BT-579., 


1 Abbott, B. C., Hill, A. V., and Howarth, J. V., Proc 
148, 149 (1055) 


Roy, Soc., B 


* Nachmansohn, D., Chemical and Molecular Basis of Nerve Activity 
(Acad, Press, New York, 1959) 
* Rothenberg, M. A., Sprinson, D. V., and Nachmansohn, D., J. Neur: 


physiol., 11, 111 (1948). 

‘ Bullock, T. H., Nachmansohn, D 
physiol., 9, (1946) 

* Dettbarn, W. D., Nature, 186, 891 (1960) 

* Walsh, R. R., and Deal, 8. E., Amer. J. Physiol., 197, 547 (1959) 

Rosenberg, P.. and Higman, H., Biochim. Biophys. Acta, 45, 545 (1964 

* Ehrenpreis, S., and Kellock, M. G Biophys. Res, Comi 
2, 311 (1960). 

* Ehrenpreis, 8., Science, 12 
44, 561 (1960). 


and Rothenberg, M. A., J. New 


Biochem 


, 1613 (1959); Biochim. Biophys. Acta 


HAMATOLOGY 


Hemoglobin Variants in Sarawak and 
North Borneo 


ABNORMAL Juemoglobins are frequent in 
east Asia’. However, only one report of a search 
for abnormal hemoglobin, variants in Sarawak has 
so far appeared: among 101 blood samples from 
Land Dyaks and 85 from Sea Dyaks, only one 
(from a Land Dyak) contained an abnormal variant 
and represented the heterozygous state for haemo 


south 


globin F ?. 

Recently, 1,355 blood samples from Sarawak were 
studied by the technique of filter-paper electro 
phoresis at pH 8-6. The distribution of samples was 
Sea Dyaks 68, Land Dyaks 341, Chinese 742, Malay 
166, Indian 13, European 23, Eurasian | and Filipino 
i. All the samples were taken from persons in the 
First Division of Sarawak and largely from areas 
within reach of Kuching, and came from hospital 
in-patients, ante-natal cases and a few out-patients 
and candidates for government posts. Tho age dis 
tribution was 3-72 years and the sexes were approxi 
mately equally represented. All the samples from 
Sea Dyaks, Land Dyaks, Indians and the Eurasian 
and Filipino were found to contain only normal 
adult hemoglobin (hwmoglobin A). Among the 
samples from Chinese, Malay and European subjects, 
reenectively, 2, 5 and 1 contained a mixture of 
hwmoglobins A and E£, while 2 samples from Chinese 
contained a mixture of hamoglobins A and a ‘slow’ 
hemoglobin with properties very similar to those of 
hemoglobin Q. It has not proved 
characterize this slow luemoglobin m 
The sample containing hemoglobins A 


possible to 
detail. 
and EF from 


great 
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a European ‘white came from an Enylish wornan 
vhose lineage it was mot Poss ble to trace 

Through the courtesy of Prof. T. A. Lloyd Davies, 
Social Medicme and Public 


pore it Wiis 


if the Departrnent of 
Health, University of Malaya in 
possible to study 53 blood 


Muruts inhabit mg the 


obtam from 


Crown Colony ot North 


Bornes The Muruts are “sm ill, stocky, mong yloid 
Preroy le with light brown kin and straight black 
han They are a group of related pagan tribes 
wiuich have been relatively lated because they 
vere practising head-hunters intil recently All 


it 3 of the Sar 


rest the 


COTM only hemoglobin A 


n the pattern was that of a mixture of 


hwemoyglobins 1 and / The slow component in these 
three amples was probably not hu moglobin A ,, 
ree comprised more than 20 per cent of the total 
Thu absence of any abnormal variants among 
the Dwaks « rmuned and the solitarv findmg ot one 
of huemoglobin trait by Colbourne ef al 


of abnormal variants m 
le The findmg of kewemoglobin in 2 
Chinese and in 5 Malays paratlols 
aniong these ethnie groups in Singapore and Malaya 
hemoglobin, which ts 


Kuching is 


focus of a 


the Chinese m 


The existence of a 
probably 
indicated 

We are grateful to Dr. W. Glyn 
of Medical Services, Saraw ik, for POPITLISSLOTL to carry 


Evans, director 


out this investigation 
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Kuching, 


Chatterjea, J. B i Hen C.LO.M.S. 
Istanbul 2 (Blackwell Scientif ! 0 rd, 1959) I 
Injo Luan Eng, thid., 368. Na-Nak 7. des 
¢ J xis, J. 1 and Wikr ‘ KR. I hid 

Colbourne, M. J., Eki E. W.. Mourant, A. I Lehmann. H ' 
The H.. Nature, 181, 169 ate 

Polunin, and Saunders, M., t 1058 

\kes M I inn, H ul I l Luan Eng, La t 7% 

\ a, | r. Ve Va 2, 13. 1 \ 

and Y Sw ilumni Ass ll 


Production of B Character on Human 
Erythrocytes by Hzemosensitization with 
Purified Escherichia coli O 86 Substance 


THe serological peciicity of the human blood 
group substances .1 and 2B is due to characteristic 
poly accharicde con ponents Recently, the same has 


The 


a Lipopolysead charide 


been found to apply to the Salmonella O antigen 


active component 
n the and 
which showed that im 


same O group or O sub-gro ip, the 


erologica 
olated 


analysis, 


was bacteria submitted to 


chemical Various 
strains within the 
O antigen is of an identical qualitative-chemical com 
that is, it the Zucker 


eontaims Same 


position, 
baustome 

A lipopolysaccharide from / coli 
thi placed at my disposal. An 
investigation was conducted to ascertain whother this 


purified preparation, of known qualitative-chemical 


86, obtained by 


proc Was 
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r SENSITIZE ) CELLS AN N MAL B CEI FFERE 
ANTI-B REAGENTS 
4 performed on a glass | t 20° ¢ reawlings afte 
10 min 
Human Human 
Human i anti-B 
Human inti-B sort absorbed 
i Human bsorbed with 
“er r nti-B with bit B ns i 
nt in ) 
N 
ce ll 
N nal / 
Ie 
Keli ‘ i 
Rabt Chicket i 
nmimune nmune anti-B iti-# anti-/ 
mti-B ti-B abs i bs red tome i 
) ty) with wit! 
/ rabt i nsit i 
Norm 
N 
Is 
Eluat 
Eluate from Elu sensitized sensitized 
human sensit itv lis cells 
s cells t l im ut it | 
thated incubated witl with 
with with man a na 
hur humatr abs ibs i 
’ wit) with 
in B rabbit 
rimai a 
Senait it 
N ls 


COMpoOsition, might possess blood yroup activity of 
1 and/or B speeciticity. By previous work*+* and my 
earlier work it had been that FF. coli O S86 
contained A-like and B-like substances. The 
gation was carried out izing human © 
with the purified by the 
proced ire 


shown 
invest! 
by hemosensit 
cells lipopolysace haride 
followimg 
col SH 
was dissolved durmg heating m distilled, 
sterile O-9 per cent saline solution (stock solution 


from 


10 mil. re 


of lipopolysaccharide 


For purposes of the hwemosensitization the stoek 
solution was diluted LO times with sterile O-9 per 
cent saline solution. To 20 volumes of this solution 


washed 
a water-bath at 
blood cells 
n various blood 


The 


Was a lded l volume of pack 1. 

cells, and the mixture was incubated im 

37° C. for I br After Imeubation, the 
ere again washed and then tested 

rroup reagents of anti-l and anti-/} specifier 

Table 1 


sensitized O cells agglutinated in human anti-B 


results are given in 

The 
sera, showing a strength of agglutination apparently 
i present, In 


strength of the anti 
undiluted the agglutination was 
equal to or slightly weaker than that with normal 3 
cells, but the titre against sensitized O cells was lower 
than agaist eells. 
veakened or abolished by addition of 3 

1 saliva or O saliva, by absorption with & cells, 
1 cells or O cells. In human anti-A sera 


cl pe mient on the 


serum strength of 


normal The agglutination was 
aliva, but 
not ol 
but not with 
or i} sera. there 
same order of 

remained in the neutralized or absorbed anti-B sera. 


was generally a weak reaction of the 


magnitude as the reaction which 


Incubation of the sensitized O cells in human anti-B 
sera with elution afterwards of the antibody (by the 
Landsteiner method) resulted in an cluate reacting 
with # cells and sensitized O cells, but not with A 


Om the other hand, an 
serum and B cells 
with sensitized 


cells or with normal O cells. 
eluate made by using the same 
reacted exclusively with 3B cells, 
O cells. 


not 


= 
; 
| 
if 
ae 
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Absorption of human anti B sera with sensitized O 
reduction of the anti-B 

the lipopolysaccharide 
reaction of # cells in 
no neutralizing 


eells mduced an unimistakabl 
the same way, 
to abolish the 
there 


content. In 
solution was abl 
Wiis 
ayvvlutination of <A 


anti-B sera. Conversely. 
effeet of the 


cells im anti-A 


solut ion on the 


seTa 


Sensitized O cells were tested in rabbit) 
anti-B (specificity %,) and chicken immune anti b 
(specificity 6.) The cells gave a negative reaction 
with rabbit immune anti-2, but a positive reaction 
with chicken immune anti B \bsorption of chicken 
immune anti-B with rabbit cells abolished the re 
action with sensitized O cells 

As mentioned previously, the sensitized © cells 


reacted with practically all the human anti-4d sera 
and AB sera tested. There was no cistinet difference 
between anti-A and AB sera Phe 
blood cells tion with anti-7 
the purified lipopolysaccharide from col 


which most human 


sensitized 
Thus. 


sera 
rave negative reine 
contain reactive group agaimst 
antibody 

alysis of the preliminary results, as shown im t 
Supports the presumption that the puritied 
SH 


beings posse Ss 


An 


table, 


popoly saceharict tre contains a 


eactive group similar to blood-group factor B im man 
nd the B-like factor m rabbit cells However, 
no 1 te b» lentreal in 


rabbit J. 

The so-called ecells®-* also had an atypical 
which was weaker than the normal / 
cells It might be imagined 
therefore, that they bear a certam relation to the 
artificial B eclls produced in this work. It 
the 41% character might be 
° The re are poimts ot 
the 4% cell 


d blood cells, but 


characte 
factor on Ihunan 


has, 
fact, been suggested that 

msidered to be aequired? 
resemblance betweon the B character on 
and the B eharact 
there are differences as woll 
has been found only in Af 
demonstrable difference, qualitative ol 
enasitized 1 cells and sens 
ted in a sernes of anti-# sera and AP sera 


rsitize 
While th 


persons, there 


the 
19 character 
Was he 
quantitative 


O coll 


between 
when te 
Further 


relation 


elueidate the 
different 


needed, however, to 
the 
Types of blood cells 
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Effect of Essential Oils on Atherosclerosis 
of Cholesterol-fed Rabbits 


international literature 


On glancing through thi 
we do not tind any mtormation on the therapouti al 
application ot well known pharn a olown al produc is, 
like the essential oils, in the treatment of athero 
sclerosis, and no experiments have been carried ot 
on this subject. The essential oils are ingredients of 
plants and are readily soluble in most of the organi 
solvents. They contain mainly various terpenes like 
menthol, camphor, pimene, borneol, cimeol and other 
compounds. The chemical structure of the majority 
of terpemes has been determined. 

The terpenes preferably penetrate imto cells of high 
Menthol presents an affinity to merye 
authors 

like the 


effect on 


lipoid content 
according to several 
Alpha-pinene, 


che motactic 


receptors, camphor 


to the vasomotor centre. 


bieveln terpere exerts a 
leucocytes! 


physico-chemiu properties of essential oils 


and their remarkable affinity to cells with high lipord 


content induced us to test ther efficacy in athero 
sclerosis In our investivations we used a terpens: 
mixture consisting of borneol, camphenes, cineol, 


menthone and pinene We owe thanks to 


Rowa-Wagner Goan.b.H.. B 


for providing us with the necessary 


menthol, 
Messrs nsberg Cologne, 
Western Germany, 
quantities of this 

Our mvestivations were cal ried out on male rabbits 
Wo induced atheros lerosis by 
dimg as described by Anichkov and 
of cholesterol added to bran-ball 
first 


product 
weighing 3,000 
cholesterol ter 
Chalatoy gm 

was given daily to 
and to 12 rabbits of the second. 
mil. of 


niyection every 


rabbits of th test group 

Basically, we applied 
ure subcutaneou 
rabbits of the first 


Due to the occurrence of sterile abscess« 


thie rhiixt 
other day to ten 
Lest gro 

in some rabbits 6 wk. later, the admunustration of the 
muxture was continued orally for anothe 
als of the second test 
orally thro iwhout the whole Tes 


tabbit food « 


bran-balls 


group received 
period 
lacerne 


6 wk. Six am 
the remedy 


onsisted of and 


of 3 months 
besides the 
In both test 
12 animals of 
Blood cholesterol-level was determined at the begin 


died. Thus 


for evaluation 


tour ani vals 


each group ren aimed 


mirc, a d at the end of our investigations showed an 
1,048 S2 mgm. per cent, im com 
level of 130 24 mgm 


of cholestero! 


Increase up to 
parison With an initial average 
percent. We encountered a similar rise 


esters, the rate of which, however, was somewhat 
than that of total Paper electro 
phoresis revealed a very significant increase of the 


In autopsy 


less cholesterol. 
beta-lipoprotein fraction in both groups 
we established hepatomegaly ; a considerable storage 
of cholesterol in the liver was found im the animals of 
xamimation 


both groups by histochemical methods 
differences 


of the aortal intima revealed decisive 
between the terpene- treated aniunals and the controls 
In the 
spread atherosclerotic plaques in the aorta! intima 
amounting to more than 45 per cent of total aortal 
sur.uce as measured by planimeter. The 
well as the extension of these plaques in the aorts« of 
the treated animals of the same group were much less 
than in the controls ; they affected merely 13 per 
cent of the total aortal intima (Fig. 1). In the other 
test however, essentially no atherosclerotic 


controls of the first semes, we observed wide 


number as 


group, 
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Fig. 1. A, Aorte of terpene-treated animals; B, aorta of controls 


plaques appeared in the aortw of the treated animals 
compared with those of the untreated ones (Fig. 2). 

These findings are rather noteworthy in view of 
the fact that terpone treatment did not Lipa the 
absorption or storage otf cholesterol, and that it did 
not inhibit the increase of serum cholesterol-level. 
Nevertholess, the terpenes compound prevented 
romarkably the development of atherosclerotic 


plaques 


fig. 2. 4, Aortew of terpene-treated animals; B, aorte of controls 
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Impaired lipoid metabolism is nowadays generally 
considsred to be one of the most important patho 
genic factors causing atherosclerosis®*. All the 
therapeutical measures have in conumon the tendency 
to remove these disorders. In dietetics, the important 
role of unsaturated fatty acids has been pointed out 
recently’®. All the procedures aim at normalizing 
the blood lipoid-level. It is well known, however, 
that a high level of serum cholesterol is not always 
associated with atherosclerosis, as demonstrated by 
cortisone-induced hypercholesterolaemia, by nephro 
sis, and by certain forms of cirrhosis. Geré and 
co-workers'' reported significant 
atherosclerosis originating from lipoprotein immuniza 
tion in spite of high cholesterol-levels. We also 
suggest that the formation of atherosclerotic plaques 
is prevented by a terpene treatment, notwithstanding 
the high levels of serum cholesterol We suppose 
that this effect of the terpenes partly results either 
from some competitive inhibition, or perhaps they 
act by blocking mediatory factors promoting the 
penetration of lipoids into the arterial wall. 
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Influence of Uremia on the Survival of Skin 
Homografts 


Coucu et al.’ have shown that homografts of skin 
may survive for prolonged periods in a uremic 
patient. They considered that this extended survival 
might be due to an impairment of immune responses 
in the patient. However, there is evidence to show 
that in patients with both acute and chronic uremia 
the production of certain classical 
within normal limits'-*. Stoloff et al.* have suggested 
that while the synthesis of classical antibodies may 
be impaired by uremia, the production of intra 
cellular antibodies may be inhibited. However, m 
chronically ura@mic patients the Mantoux test may 
be positive, implying that the formation of intra 
cellular antibodies may also be maintained?. 

Since the principal response to orthotopic skin 
homografts occurs in the draining lymph nodes*:*, 
the effect of acute uremia on the regional lymph 
node reactivity to skin homografts has been investi- 
gated in 33 uremic and 23 control rabbits. The 
animals used were adult females of albino and Flemish 
Giant strains. Animals from each strain were paired, 
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Fig. 1. Graph showing daily level of the bl i urea nitroger 
after occlusion of the right renal pedicle for 2 hr. Nephrectomy 
simultaneously performed on the opposite side 


and under sodium pentobarbitone anesthesia circular 
skin grafts 2 cm. in diameter were exchanged between 
the right ears. Acute uremia was produced by means 
of unilateral nephrectomy, after which the pedicle 
of the other kidney was clamped for 2 hr. 

Kach day the grafts were inspected, the animals 
weighed and blood samples were taken from the 
left ears of the uremic animals for blood urea nitrogen 
estimations. The animals killed at intervals 
of time up to 14 days after operation. The parotid 
lymph nodes on the side containing the graft and on 
the contralateral side were removed, weighed and 
fixed in Carnoy’s fluid. 

The mean initial rejection-time of skin homografts 
exchanged between twelve healthy rabbits was 5-1 + 
0-9 days, whereas in eight uremic animals, the mean 
initial rejection time was 10-8 + 1-5 days. These 
observations have not been subjected to a t-test 
because the data are censored, implying that the 
sample of rejection times is not representative of the 
values which would have been obtained if all the 
rabbits had been allowed to live until the homografts 
were rejected. The criteria used for assessing the 
earliest signs of graft rejection were cyanosis, papillary 
congestion and intra-epidermal cedema appearing 
in skin which had shown evidence of survival. The 
blood urea nitrogen-levels in the urwmic group 
(Fig. 1) rose to & maximum between the fourth and 
the sixth day after grafting, and then fell rapidly 
towards normal levels. Two rabbits in which a 
secondary ante-mortem rise in blood urea nitrogen 


were 


occurred have been excluded in the preparation of 


this graph. The mean absolute weight of the first 
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regional lymph nodes draining the skin homografts 
at each time-interval after grafting in the control 
animals increased rapidly to @ maximum by the 
sixth day after operation (Fig. 2), confirming the 
findings of Scothorne and McGregor® ; the secondary 
rise in weight of lymph node after the tenth post 
operative day was probably due to separation of 
the graft and infection of the graft bed. In the 
uremic animals (Fig. 2) increase in the mean absolut: 
weight of the first regional lymph nodes on the side 
receiving the graft was delayed until after the sixth 
day, by which time the azotzemia was returning 
towards normal levels (Fig. 1). A mean maximal 
weight was not reached until the tenth day, at about 
the time of graft rejection, which occurred at 10-8 + 
1-5 days. A secondary rise in weight of lymph node 
similar to that previously observed in the control 
group occurred after the twelfth post-operative day. 
Statistical analysis of the mean absolute lymph node 
weights between the uremic and the control groups 
at each time interval has revealed a highly signiticant 
difference at the sixth (/?< 0-001) and eighth (P? 
0-001) days after operation 
Histological examination of 


draining tissue homografts has revealed the appear- 
io 


first regional nodes 
ance of great accumulations of ‘large lymphoid cells”' 
which reach a maximum between the fourth and sixth 
days after grafting'®. The histological aspects of the 
present work will be reported ina further communica 
tion 

It is possible that acute uremia exerts its effect of 
prolongation on skin homograft survival by ua direct 
reactivity of the 
However, the non- 


depression of the inmunological 


lymph nodes draining the graft. 


specific stress ot the operation together with the 
acute uremia may result in adreno-cortical stimula- 
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Fig. 2. Graph showing the absolute weight in mgm. (average 
value together with S.Z£.) of the parotid lymph node reacting 


to the presence of a 2-cm. orthotopic skin graft placed on the 
ventral aspect of the right ear. Control group above ; uremic 
animals below 
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that 


cortisone 


tion There isn evidence to show SVatemic ol 


topical ot 
prolong survival of skin graft in rabbits!! 


will 
13 The 


possibility that the observed prolongation of skin 


administration acetate 


homograft rejection time in rabbits with acute 


inenua is due to adreno-cortical hypertunction t- 
being investigated at the present time. Further, the 
iremic state of the recipient may inhibit the anti 
yvenicity of the homografted skin, a view which has 


‘ wavs in which cortisone 
may extend skin homograft survival'* An 
put the of reduced 
uremia to the experimental test, by 


lweverrk Stl sted as one of the 


attempt 


was made to possibility anti 


genicityv by 


grafting skin from severely ura rabbits on to six 


ilf 


healthy rabbits The mean initial rejection time of 
the skin homografts in this group of animals was o-4 
0-5 davs, a rejection time which ts little different 
trom the control group Finally. Stoloff ef al suggest 
d that uremia may act m prolongs homouratt 
irvival by diminishing the receptivity of the graft 
to the immune respor of the host In the light of 
the paired re tivity of regional aph nod 
lraining skin homografts in the pre e of acut 
lirminished recept oF the pratt would 
oem unlikely to plav anything mo th 
part in the extension of skin graft survival tin 
produced by acute uremia \ further nd more 
letailed account of will b rm leat 
SMIDDY 
R. G. 
F. M. Parso 
of Surgery \nator ariel 
Medieal Research Counerl Unit o 
Metabolic Disturbances in Surger 
University of 
34 
‘ 64 
t 1.1 \ } 259 
Rk. / 143 
Met 1A 89 
I 2 
M ar 30 
n. Kivit. Med. J 
90 


A New, Highly Effective but Non-Toxic 
Antibacterial Substance 


We have d 
a polycon lensed urea-formalece hiya 


scovered an entirely novel drug which 
having 
ime xpeeted properties 


This 


search 


during 


found 
of compounds with bacteno 


polycondensate wa routine 


for 
static propertie 


new 
It is produced by a simple process 
of ‘curmg a water soluble pre condensate of formalde 
hyde and urea units by high-temperature evaporation 
tower ual ordinary pressure and an alkaline 


is known as ‘Anaflex 


pH. The re 
which is an amorphous white powder soluble to the 
extent of O Ost per cent im It 
broad spec trum bacteriostatic properties which are 


ultant rial 


Zs water. shows 
cliscussed he re 

This product is a distinet entity, and differs from 
the well-known products resulting from ‘curmg? the 
water-soluble pre-condensates of urea formaldehyd: 


with acid reagents at either high or low temperature 
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as these are alwavs devoid of any bacteriostatic 
aetivily 
Because of the low solubility of the new material 


it has proved ditticult ly TO ILS physica 
and when heated it 


constants. It is not erystalline 
decomposes without melimg 

Carbon hydrogen nitrogen analysis gives constant 
namely C, 35°96; H, 5-88: N, 27-72 
H, 6-05; N, 27-76 per ce Chis indicates 
(,H,,.O,N, as a unit of the polycondensat« 
OWN, calenlated gives C, 33°29: 
N, 27-44 per cent 

Both the and hydrogen ot the 

olecule is higher than would be expected trom 


values, 
35-68 ; mt 
molec 
H, 5 


content 


cross-linking of urea and methylene groups We 
therefore, feel that many free oxymethylene-substit 
ents occur Thee mi are re sponsible 
for the strong bacteriostatic activity 
This new material has been ive pated to assess 
effect as a bacteriocnd the tollowmy 
i Phosu 
1 
be 
‘ ase 
pe 4 t 
tetr 
t 
ha 
r 
l t 
} 1 
/ ty} 
abt 
Reeause of the low solubulit mn water the tests were 
earriedt out by Fleming's disk and diteh methods and 
the 1 ny zor of inhibition have been assessed 
In addition, in suitable liquid media which melude 
per cent ghicoxe nutrient broth and moditied 
brewer's broth. a suspension of I per cent of the m 
material wv has shown similar inhibiting effects 
Detailed tests have been made to elummate bacterio 
static results by serial sub-dilitions in the appropriate 
media 
On serial sub-cultures of known 
from the periphery of the zones of inhibition repeated 
up to LOO time no resistant strain of any of the test 


After 


Invest ivations 


striking labora 
have been extended to 


organisms has eme these 


tory results the 


more than 200 hurman patients and these comprise at 


lewat 

40 cases furunculosis 7 tungal paror hia 

20 uleus cruris athlete's foot 

22 infected pressure sores 15 { tological cases 

14 infected acne 20 itaneous hypersensitivit 
44 gynecological discharges 11 axillary infect 

14 napkin rash seborrhea capitis 


20 infected industrial wounds 


Method of use. Clinically it only appears necessary 
twice daily—-preferabl, 
with a ‘ring’ of dressing 
to minimize secondary 
In most cases occlusive dressings are contra 


to apply the medicament 
directly to the affeeted part 
to the cireumambient 
spread. 
indicated, 

The antibacterial spectrum is very wide, both in 
vitro and én vivo. It is not clauned that all the patients 
treated were cured ; but it should suffice to indicate 
that more than 80 per cent of the furunculosis cases 


areas 


j 
‘3 


May 20, 1961 
ere cure d in less than 4 days In cases where treat 
went was instituted within 48 hr. of the 
of the imuitial these develop 
issical boils and the lesions disappeared in a further 
tS hr. 
\ small comparative al ot 
Was imstituted. A 
chlorhexidine 


lesporns failed to nto 


nasal barrier ereams 


well-known conunercial cream con 


taining was used as the control 


Anatlex’ removed the inteetion from: nasal carriers of 


penicillin-resistant Staphylococcus within 4-5 days 
chlorhexidine produced a simular effect mm 2-3 cay 
but relapses oceurred within 3 days. With *Anaflex 


to the carrier state took at least 7 days 

proved in our hands extremely difficult to 
ode of action of ‘Anaflex’. It might 
to a slow release of formalde 
with 4N 
per cent, formaldehyde is 
But it has been found to be 
rmatitis (which has an armmon 
le to detect formaldehvd: 
Anaflex’ The chi tillats 
ly devoid of bae 


Lapses 

It has 
wecount for the n 
be argued that it is due 
hvde and 
tlph rie 
puantitatively liberated. 


indeed on treating this material 


amd, 53 l 


effective im urimary ct 


acal basis). It 
solution derived from 


IS NOT POSE! 
rh the 
such a solution is complete 
static effect and also of 


We have reason for believing that the bac 


fro terio 


Ter iocidal 


effects of the new material are enhanced by the 
presence of electrolytes and or body protem 
Davin HALLER 


Harley Street 
London, \\ l 
\. 
(,eistheh Sons, 


Wolhusen. 


HISTOCHEMISTRY 


Cholinesterase in the Chicken Nervous 
System 


making a topoprapl Survey the 


Wart 
listribution of cholimesterases in the spinal cord and 
braimm stem ot the chicken im relation to the question 
of the selective neurotoxicity of certam organophos- 


phor If COMpOUN In, we were led to rake 


Cervical spinal cord of guinea pig Acetylthiocholir 
pH 65; 2-hr. incubation 


Gomori technique 
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~ 
* 
Fig vical sy il cord chicken Acetvithioeholir 
Gomori technique; pH 65; 2-hr. incubation 
n four laboratory mammals (t0 be published 


Koelle' had shown histochemically in the rat that 


considerable variation exists in the cholinesterase 


eontent ot neurones from one centre to another. 


Hebb? also 


the cholinesterase was tor 


recognized in mammals neurones where 


the most part intracellular 
and neurones where i1 Vas largely 
listributed on the neuronal membrane (cholinocep 


to th 


distribution of cholinesterase in chicken neurones is 


cholinergic 


tive). In contrast s variability im wanunals, the 
strikingly wnitorm 


All nerve 


bram stem contain an abun 


cells oft 


spinal cord and 
enzyme, and 


SOTISOrY 


Variation in content seen 


ud to be related to neurone 
that the dorsal 


mammals these 


S174 It particularly mterest in 


root gangha cells are so active, lor in 
colls are poor in this enzyme while many contain 

Hebb? likewiree found that 
order sensory colls in the cat were rich in enzyme, but 
In the manunalian spinal cord 


Vt ry 
none at alls the second 
not the primary colls 
Fig Slerase is bits 
concentrated in the 
appears to be related both to neuronal surfaees and 
area 
In the ehicken relatively 


tochemucally to be 


choline 


lateral and ventral regions and 


perikarya, the relative abundance at each 
varying with the species 
little while all neurones show 


(Fig. 2) 


found in the 


is Seon at cell surfaces, 


cholinesterase activity in them pe rikarva 
\ similar constancy of distribution is 
brain stem neurones 

On the other hand, certainrichly synaptic zones such 
terior horns of the spinal cord (Figs. | and 2 
root of the Vth 
centres in the chicken contain an 
cholinesterase they do in the 

But the molecular layer of the 
s also a richly synaptic area and 


as the po 
the ck 


cochleo-ve 


condimg nerve and certain 


tibular 
abundance of 
mammals examined 


cerebell whi h 
also COonTAITLS choline storase m the chicken, Is 


negative in the rat, rabbit and eat. In the guinea pig, 


active as in the chicken, 


however, it is almost a: 
If the presence of 
vork by its substrate and 


probably wo be true ¢ holinesterase, Is an index of the 


shown in this 
characteristics 


cholinesterase, 
inhibitor 
presence of a cholinergic transmission mechanism 
hen it would appear that the chemical transmission 
system of the chicken is probably of a simpler over 
than the 
evidence, largely drawn from work on 
Hebb* has luded that 
is probably not universal and is limited to only a 
proportion of cells, and that the rest must use some 


all type in higher species. On basis of 
mammals, 


con cholinergic transmission 


alternative chemical system for this purpose. It is 


» 
4 
A 
a 
3 
te 
ag 
re 
“a 
ai 
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to be questioned whether these conclusions are in fact 4 


true for submammalian species or even whether 100 5 vam () 
absolute uniformity to be expected among mammal 4 \ 
as to which chemical system is employed im each | 
regon Apart from the bearing that these findings 7 O> 
have on the evolution of possible transmission 104 
they emphasize the tor not drawing oJ 
too close a comparison between the chicken and 7 a” 7 \, 
higher species when this animal is used for the 50 4 
purposes of experimental neurology. +0 Pa om 
J. B. CaAVANAGH 
Department oft Pathology, al 
Guy's Hospital Medical School, S.E.1. _ 
ist Srd 4th Sth bth Tth 8th Oth 10th 12th 13th 
P. 
Civil Defence Experimental Establishment, 
War Department, 900 gm 
90 4 


Porton, Wilts. 


Koelle, G, B., J. Comp, Neurol., 100, 211 (1954 O/ 
Hebb, ¢ Physiol. Pharmacol, Neerland., 6, 121 (1957); Nature 


ysiol, Scand., 45, 238 (1959 
37, 196 (1957) 


BIOLOGY 


Sucker Display of Octopus 


AS a cephalopod, Octopus vulgaris is capable of the Ist 2nd 3rd 4th Sth 7th 9th Wth lith Wth 13th Str 
stest an me of the most varied colour changes in ’ 
the animal kingdom ; yet there is a remarkable lack and two females of comparable weights. At each level outwards 
of evidence tor these bemy used in courtship or mating from the mouth the size of the sucker is given as a percentage of 
. the diameter of the largest in the row Plots are the average ot 
displays of the kind associated with brightly coloured measurements for single rows of suckers on arms 2 and 8 of either 
vertebrate animals. Courtship colour display by a less side. The diameters of the largest and of the most proximal 
suckers are indicated in millimetres. Measurements are from 
studied octopus (probably O. horridus) has been dead specimens 
observed by Young', and the dramatic ‘zebra’ pattern 
Sepia officinalis, which is used both 
of the ergo epia offi na “+e hich ‘ - Reviewing the colour patterns of O. vulgaris, it soon 
a three Males, Wel 
in courtship and as a threat an becomes obvious that the well-known ones, for 
known. example, the dymantic ‘startling’ pattern deseribed 


by Young, the deep reddening during an attack on a 
prey, and the various mottled patterns that clearly 
serve as protective coloration in different back 
grounds, have an interspecific value rather than being 
intraspecific. The lack of information about colow 
patterns used intraspecifically may be due to the fact 
that the observer invariably takes part in an inter 
specific relationship with the animal and only rarely 
finds himself in a position to watch an intraspecific 
one. But a recent observation suggests that chroma 
tophore colour patterns used in communication 
between one octopus and another may be of less 
importance than another signalling device, namely, 
the suckers. 

During an encounter between one male O. vulgaris 
and a female in the Naples Aquarium, the male was 
seen to display its upturned arms while holding a 
position among the rocks from which it had just 
ousted the female. A photograph, taken at the time 
(Fig. 1), shows that certain suckers on the second and 
third arms of either side are larger than the others. 
It has not apparently been realized before, unless by 
Aristotle’, that these are a regular external sexual 
character of the male O. vulgaris in addition to the 
hectocotylized tip of the third right arm. The 
presence of extra-large suckers at the level of the 
seventh or eighth pair, counting outwards from the 
Fig.1. Photograph of a male (about 4 kgm.) displaying its suckers mouth on arms 2 and 3 on either sid, has now been 


in response to a female approaching on its left side The upper . 
ts a on the right of the photograph is arm 2 of the animal's found to be a reliable guide for the determination of 
left side ; arm 1 left being held over towards the right sice mature males from females. At this level in both 


arm 1 right is regenerating. Note the characteristic large suckers 
of the male on arms 2 and 3 


sexes the snekers, which increase in size outwards from 


— 
AE 
~ 
‘Hebb, C., Physiol. Ret 4 
50 4 
33 
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@ PERFECT HEAT TRANSFER @ UNEQUALLED SAFETY 
® 3 WATTAGE AND TEMPERATURE RANGES 
@ REPLACEABLE ELEMENTS 
@ FOR GLASS, METAL, PORCELAIN AND OTHER VESSELS 


SERIES M AND ML SERIES MJ AND MIL 
robust aluminium housed manties up to 200 litre all-flexible mantles with ingenious neck opening par- 
available with bottom outlets, flame proof connections, ticularly suitable for suspended flasks, up to /0 litre. 


anti-drip rings, etc., as requested. 
SERIES MY AND MYL 


aluminium housed mantles of simplified design up to 10 
SERIES MV ‘MULTIMANTLE’ litre available with brackets, support rods, etc., as 
for use with a range of vessels up to 22 litre required. 
in addition heating mantles for beakers, conical flasks, buchner funnels, etc., are made as standard items. Available from all Laboratory Supply Houses. 


Please request literature. 
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LYLE 


LABORATORY CONDITIONERS 


ive you “PRECISION CONTROL’ of temperature and humidity 


No one knows better than you that varying air tem- 
peratures and humidity can affect the properties of 
materials, and the accuracy of instruments and experi- 
These problems can be overcome by the 
installation of a Carlyle Laboratory Air Conditioner. 
This completely self-contained unit—specially designed 


mental results. 


Capacities from 29,000 to 80,000 Btu/jhr 


Larger capacities are also available on special order. 
We shall be glad to co-operate with organisations in 


recommending the unit most suitable for their purpose. 


CARLYLE AIR CONDITIONING 


London S.W.1 


1 King Street, St. James's, 


for laboratory work—will ensure year round control of 
temperature and humidity to within I 1 F and I 1} F 
R.H. The Carlyle Unit is the result of years of specialised 
experience in all phases of atmosphere control involving 
application of air conditioning and refrigeration to 
industrial plants and processes. 


& REFRIGERATION LTD 


Tel: WHitehnall 5356 
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the mouth, begin dlecrease In size towards the arin 


Tips, but in the male the largest 

tionately larger than that im the fernale (Fig. 2). 
A second wade W small but 

male was introduced to a fe male (four times 


wd the unpre ssion that These larg 


sucker 1s 


TO} ror 


observation on a 


ature 


in Size) contirn 


ween male and fernale 


suckers are used as display bet 
the floor oft 


The body of the male Wis raised above 
such a way that the su kers near the 
showing with their undersides towards 
third right arm 


the tank im 
iouth were 
the female, and he approached with the 
vitstretched in her direction The proximal suckers 
folded on themselves, but the 


bv Fig. | 


when a female, attracted by a 


ere ¢ losed., bv 


xtra-t eontrast, expanded. 


arge ones W ere, 

as taken at a moment 
rab held « lose to the rm 
ght of the photograph. 
(here considered to 


ale, was approat hing from the 
It will bo noticed that the 
of the 
providin contrast ol 
on a dark ground) oceurs on the side 

another 


be part 


suckers 


display 


y 


iplete 


xpanded white 
f tl only This 18 


the feniale 


approaching 
example of unilateral response often observed m 
letopus (als epra)y) when mono ilar vision is being 


ised 
Another form the 
copulation, and mentioned by Racovitza 
Naples Aquarium While 
the fe male has 
her n 
over the 


sucker display used durmg 


has also 
the male, 
third 
the 


in The 
right 


1 Stretched 


at 


been 
to his 


sitting 


right 


arn into antle opening, 
second right arm is curved back head so that 
the temale s presented witt verti | don row ot 


SUCK 


with their 


ble 


open sue the extra large ers beimg the 
Tost 


surfaces towards het 


CONSPICUOUS und directed expanded 
sucker display by the matle is as a 
male-to-female, especially import 


the 


Possible use of thie 
recognition signal 
when the male is smaller than 
attacked Males 


females not unt 12-5kgem 


1 fernale 


anit 


night otherwise be 
is little as ZOO or more®, 


und it may be a normal requirer ent for smail males 


ich laryer feu lew 
withdraw 


» copulate with 1 in to 


reverse the tendency of a 


one, as from of potential 


larger 
A common te 


from a 
danger. ature of the withdrawal response 
ot sis a iy) swith 
drawn arms so that the sue kers, the surfaces of which 


hidden by beimg im contact with the sub 
ible Osp cially on the st ulated 
s further. This n 


are usually 
stratum, become vis 
side where the withdrawal proces 


tramiung situation 
withastimulus associated with punishment Inextreme 
withdrawal the arms are brought back over the head 
and vantle so that the suc kers of all 

\ film taken underwater of an octopus disturbed by a 
very clearly how the moment in whit h the 
the 


when animals are presented 


peer im 


1 arms are visible 


tish, si 


edges first arnis exposing 


iow? 

of the are upturned, 

suckers, coincides with the closest approach of the 
ilts and backs awa) 


echate ly } i 
display 


fish, which then umn 
rent 
from the 


The 
upturnmingy 


Such an as the mover 


Clearly has become—develops directly 
protective withdrawal of the arms ove 
appearance of white 
begins, start les the intruder. 
‘The appearance to an octopus of whi 


for the past years been the 


rv the he 
sniden circies iis 


lo 
lark background have 
many experiments at Naples, and a white 

or ot plain 
into the water 
of an octopus has long been used by 


handkercliuet 


stone lowered 


object such as a 
cloth or white 
dangled in front 
Neapolitan fishermen to lure an octopus out of its 


and 
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hole when no bait is hain ly or when other methods 


Boveott and Young have considered the 


have failed. 
relative value as stimuli of rectangular and circular 
concludes that 


figures of the same area and Young 
circles are attacked more readily than rect 
unpublished) has es idence that, of 


circles pre sented together, 


angles, while 


S. Sutherland 
nt sized white 
of em.) 
are rewarded 
are 


larger (within a diameter range 
preferred even when attacks on both 

The infundibular of the 
circular ; they white because the skin here lacks 


the 
surfaces suckers 
are 
keratinous layer of the 
skin of these surfaces 1s repeate ily renewed to main 
of the as adhesive organs 


chromatophores : the ou 
Therefore, given th e of white circles as part 
the of the and their 
appearance in onlv certain be havioural situations, it 
that they should also have 
though we 


ific or capable of 


tain the efhierencs 


ot anatomy animal visible 


is not difficult to unagme 
comnunieation 


inn 
ot 


evolved a significance 


nothing how sper 


know 

refine! omununieation 
ANDREW PACKARD 

Stazione ZJoologiea, 

Naples, Italy. 


‘ 


149, 4 


Movement of Coarse Fish in Rivers 


Ir is generally accepted! that coarse fish move 
spring in order to spawn, and 


To 


hallow water in the 


oxtensive 
Work 


concept of a 


retire to deep water in the winter, but how 


known. Or 


are is not 


these movements 

4 
American species has given rise to the 
range’? which may be restricted to as little as 
few 100 ft., and it has also been sugge 
st regarded as having 
and sedentary 


relative proportions of which de 


home 
that some 


including carp, 


composed ot 


are 


popu 
fractions the 
the «clog of mobility shown by the 
Investigat were 
im the River Thames, 
the River Mole, in Surrey. betwee n July 
1960. The fish population im the Mole was repeatedly 
sample by olectrie fishing at 14 stations, eae h about 
a mile of the River. The 
dveon, was marked either by fin 
of a light metal tag 


lations mobile 


ypvornents 
in 1959 and im 
and ptember 


f coarse fish me 
Reading, 


rear 


200 ft. long, over catch 
mostly roach and gu 
clipping or by the attachment 
and released at the centre of the 


Altogether, 3,252 f shi were marked ove! 


station in which 11 
was caught. 
a peri xi of five weeks and a tota 
tured during this period and a subsequent sampling 


of 374 was recap 


period of two woeks. 

The showed mo 
time that fish had been at 
travelled. Instead the 
recaptures showed marked g 
of release. In order to aseribe proper weighting 
the distribution, the sampling effort exerted and the 
bers of marked fish present have to be taken into 
account. The efficiency with which a station wa 
sampled has been caleulated as the fraction obtained 
by aly nding the numbe r of ree apture ad { sh which were 
marked in the first week of the investigation by the 


correlation between the 
and the distance 
pueney distribution ot 
rouping about the point 


results 
liberty 
tre 


7 


pee 
‘a 
a 
Aristotle, see Thompson's 7 pe 
to h. Book V, 6, 5416 (Oxford 191 
Racovitza, E. G., Arch. Z Exp. Ge 2 
fate ‘ Wells. M. J., and Wells, J., J. Exp. Biol., 36, 1 (1999). as 
tt, B. B., and Young, J. Z., Pu 
19 
*Young, J. Z., 
af 
‘ 
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Upstream 0 


$000 
whstream 


Releass 

point 

Distance (ft.) 

big Distributi ut the 


total number of fish marked im the } 
first week. An analysis of variance showed that all 
samples could be regarded as having been taken with 
similar efforts. Therefore the weighting due to an 
individual recapture is given by 


where ./, is the number of marked fish present m 
the station of marking up to time ¢, and S; is the 
number of samples taken up to and including time ¢ 
at the station of recapture. 

The corrected distribution is illustrated for roach 
n Fig. 1, where the cumulative frequencies are 
expressed as percentages of the total frequency and 
plotted on a probit scale against the distance from 
the station of marking. Using this method, a norma! 
distribution gives a straight line with the slope of the 
line being a measure of the dispersal. However, in 
this case, a sigmoid curve is obtained which could be 
interpreted as the result of a combination of two 
normal distributions of differing dispersions. This 
seems to suggest that the roach population in the 
tiver Mole is made up of two components: a larger 
group comprising about 80 per cent of the individuals 
which remains within a range of 650 ft., and a smaller 
group of 20 per cent which moves more freely. 

The weighting formula used introduces bias against 
recaptures showing no movement since VM, should 
be decreased by the unknown number which have left 
the station of marking. This makes the estimate of 
the proportion formed by the less-mobile group too 
low and its range too high ; but, since relatively few 
fish were taken outside the station in which they 
were marked. the differences will not be creat. 


The division of fish populations into two groups of 


differing mobility could provide an explanation of the 
apparently speedy recolonization of waterways by 
fish which, by the nature of their habitat. would be 
expected to exhibit station-holding behaviour. 


station durimg the 


20. 1961 


May 


Sunilar work is planned to investigate the move 
ments of coarse fish throughout the year. 
B. Srort 
Freshwater Fisheries Laboratory, 
Ministry of Agriculture, Fisheries and Food, 
London, 8.W.1. 
Tate, British Freshwater Fishes (Methuen and Co., Ltd 
1911). Hartley, P. H. T., Proce. Zool. Soe. Lond., 117 
(1947). 
D., Biol. Rev., 34, 22 
Trans. Amer, Fish. 


Unilateral Implantation in the Uganda Kob 


Tue Uganda kob, Adenota koh 
Seclater), an antelope almost entirely 
Uganda. East Africa, inhabits 
plains along major rivers and lakes in the Western 
Rift Valley at 900) mm Its rang 
extends approximately latitude to 
4° N. latitude. Annual about 
100 em., and daily temperature’ varies approximately 
between 20° and 30°C. Breeding occurs throughout 
the year on special territorial grounds 
} months, and normally the 


thomasi (P. L 
endemic to 
primarily grassy 
elevations of 625 
from l Ss. 


rainfall averages 


(,estation 
probably lasts about 7 
females are monotocous. 

In the Semliki Game 
Fort Portal, Uganda, at | 
female Uganda kob were collected. 12 
were shot each month during July 1957 
In addition, 10 females were taken immediately north 
of Murchison Falls National Park in the vicinity of 
Lolim Ranger Post. The position of the conceptus 
and distribution of cotyledons with respect to right 
and left horns of the bicornuate uterus were noted. 
Location of the recent corpus luteum was 
recorded as to right and left ovary. Additional linear, 
weight and volume measurements were made of the 
extra-embryonic membranes and fluids, 
foetus and ovaries. Analyses of these results are 
being prepared for publication. Samples of extra- 
embryonic tissues, ovaries, embryos, and foetuses of 
100 crown-rump measurement were 


Reserve, 30 km. north of 
N. latitude, 150 mature 
15 individuals 
June 1958 


most 


uterus, 


less than mm. 
presery ed. 
Ovulation oceurred at random between right and 
left ovaries (Table 1). In the tabulation, size of ovary 
is based on linear measurement, to the nearest 
millimetre, of the greatest three dimensions of the 
ovary prior to fixation. In pregnant females the 
larger size indicates the presence of @ corpus lutewm 
of pregnancy ; in non-pregnant fe males the larger 
size represents either a degenerating corpus luteum or 
an enlarged follicle. The present results support the 
principle of random distribution of ova released 
between right and left ovaries in monotocous species 
Brambell? cites evidence for random distribution in 
the cow, sheep and monkey. Annual alternation 
between ovaries may occur, or there may be several 
successive ovulations from the same ovary. In the 
fur seal, Callorhinus CHNOCE halus (Walbaum 
Enders et al. found that a single ovum is ovulated 
annually from alternate ovaries, as shown by the 
persistent remains of the corpus albicans. The 
pattern of ovulation between right and left ovaries 
remains to be determined for the Uganda kob. 
Implantation oceurred uniformly in the right horn 
of the uterus, as indicated by the presence of the 
foetus and the number of cotyledons in each horn 
(Table 1). Chorionic attachments to uterine caruncles 
occurred in the left uterine horn when growth of the 
sufficiently advanced. Unilateral 


coneceptus was 
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Table 1. FREQUENCY OF OVULATION BETWEEN RIGHT AND LEFT 
OVARIES: NUMBER OF COTYLEDONS IN GRAVID AND NON-GRAVID 
TERINE HORNS IN UGANDA KOR. Adenota kob thomas (P. L. SCLATER) 


to be a phenomenon that is 
wuque in the Uganda kob. Since about 50 per cent 
of the ova aro released from the left ovary, trans 
uterine migration of the ovum or embryo must occur 
This does not pre clude the possibility of trans-peri 


uoplantation appears 


toneal m yration otf the ova, although this route seenis 
less likely. Trans-uterine migration has been recorded 
in the mink, Mustela + Schreber* ; the 
Procyon lotor (L.) and the skunk, Mepl tis meph fix 
(Peale and Palisot de Beauvois)*®, In 
Hafez’? found 41 per cent migration of ova on the basis 
ot excess of ovulation the number of 
implantations in the corresponding uterime horn 
The physiological significance of unilateral unplanta 
tion is not understood, E. M. 
communication) has shown that the distal portion of 
the uterus in the cat is more favourable for implan 
tation than the proxunal end. Possibly the endo 
metrium of the right uterine horn provides the most 
favourable site for implantation in the Uganda kob. 

One case (No. 47) of twins was discovered by 
W. O. Pridham, game ranger, Uganda Department 
of Game and Fisheries, immediately after parturition 
Although the fawns (1 male and 1 female) were fully 
haired and approached mean parturition weight, they 
were dead. The female was shot while the extra- 
embryonic membranes were still retained in the 
uterus. At autopsy it was found that both foetuses 
had been in the right horn of the uterus, and two 
corpora litea were present in tho right ovary. 

The results presented here were obtained during a 
Fulbright appointment to Uganda. I am indebted to 
Prof. E. M. Amoroso of the Royal Veterinary College 
(University of London) for encouragement in this 
work. A. C. Brooks, biologist of the Uganda Depart- 
ment of Game and Fisheries, transmitted Prof. 
Amoroso’s ideas for field collection of the data and 
assisted with most of the field work. Eleven of the 
Uganda kob were collected by I. O. Buss, professor 
of wildlife management, Washington State University. 
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Experimental Elimination of Trypanosoma 
melophagium Flu from its Hosts the 
Sheep and the Ked, Melophagus ovinus (L.) 


Trypanosoma melophagium Flu is a non-pathogenic 
parasite of sheep, and its intermediate host is the 
sheep ked?. The parasite is world-wide in its distribu 
tion and is found wherever there are keds'. Infection 
of sheep usually takes place via the oral mucosa 
infected keds?*. sheep are 
is several months before 
from tho host’s blood 
numbers of keds due 

masses of crithidia 


following ingestion of 
treated to dest roy keds, it 
the flagellates disappear 
I? reported the death of large 
to blockage of the midgut by 
Control over the trypanosome infection would be a 
useful tool for investigating this phenomenon further. 
The organism is not trans-ovarially transmitted in the 
ked? and thus flagellate-free insects should be easy to 
obtain. 

Infected populations of keds on sheep were de- 
stroved by with OS per cent toxaphe ne or 
malathion 6-8 weeks in advance of experiments to 


spray 


avoid residual toxicity to keds. 

\ week before re-infestation, sheep were given 
quinapyramine sulphate (‘Antrycide’, Imperial Chemi- 
cal Industries, Ltd.), 8 mgm./kgm. subcutaneously. 
Sheep were infested with puparia which had been 
disinfected in 1 per cent mercuric chloride. Effective 
ness of the drug in suppressing trypanosomes in the 
blood was checked weekly by dissecting 4—6 keds from 
each animal, the posterior midgut 
beneath a coverslip, and examining for crithidia under 
high dry magnification. 

Lower doses of ‘Antrycide’ wero not completely 
effective, and infection appeared in some keds within 
a few weeks Higher doses caused toxie symptoms 
and oceasionally death in sheep. At 8 mgm/kgm., 
trypanosome-free units can be maintained for several 
months provided there is no opportunity for re-infee 
tion. Sheep should be housed separately in clean 
quarters which have not recently contained infected 
animals. Even when trypanosome-freo sheep were 
kept 50 ft. from infected sheep in the same barn, 
infection appeared in keds within a few weeks. ‘This 
suggests that the infective forms present in ked feces 
may be air-borne and may enter the sheep via the 
respiratory mucosa as well as by the oral route. 


W. A. NELSON 
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Culicoides adersi Ingram'and Macfie, 1923, 
a Presumed Vector of Hepatocystis 
( Plasmodium) kochij(Laveran, 1899) 


Monkeys of tropical Africa are well known to har- 


bour a malaria parasite //epatocystis (= Plasmodium) 
kochi, characterized by the presence of gamotocytes 
only in the blood, and by the occurrence of schizogony 
in the form of macroscopic merocysts in the liver. 
As a malaria parasite, its vector was suspected for a 
long time as being a mosquito and several attempts 
were made experimentally and in Nature to incrimin- 
ate these insects'*. All failed, not altogether un- 
expectedly, when it was shown’ that the parasite 
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not to the family 


belonged 
! 


Known to 


Plasmodtidae but to the 
the sporogonic cycle was 
place in Simulinm, Culic 

TOES, The 


other art hropod 


voproteidae which 


take oides and 


cids, but search 


never im 
i to imelude 
and a range of species was examined 
There was a slight ation that 
concerned, and m 1959 an 
this hypothesis m East 


hippobor 
was therefore widens 
but again with 


July 


negative results 
might be 
ade to test 


where the 


mudiges 


ittempt was 
\frica im 


nfected 


he aay ily 
Reitz 
worked at a 


were 
Port 


monkeys 
parasite We selected 
Mombasa, and 
conveniently situated 


plac 
with the 
n the mamland near 
field laboratory 
of the area. 

Heavily Cercopithecus 
obtamed, thetized with ‘Sernyl’ 
and exposed to the bites of Culicoides 


nall 
ddl 

monkeys 

(Parke 


aeth 


vero 


Davis aders 


at dawn and dusk in the mangrove sw where 


these imsects abound durimag the spring tides Simul 


alersi were allowed to feed on human 


taneously, ¢ 
bait, and all the specimens were kept singly in tubes 


2 in 1 in. at a relatively uniform temperature 
about 80° F.) in the laboratory. They were supplied 
vith dilute glucose solution from the second day 
mwards on filter paper ‘wu >. 
OdSkinetes were found im smears of the gut content 


*Ohr. after the infective feed. but at first no later stayes 


vere detected. Then in August 1959 one of us (M. I.) 
found sporozoites in the salivary glands of a midge 
which had fexi on an infex ted monke 13 day before 
Later dissections revealed a high rate of infection 
in the experimental insects, but a much lower inci 


ience in the controls which had fed on man. Thus 
1959January 1961, the salivary 
1,28 ¢ . which had fed on an 


during August 
viands and guts of 
nfected monkey 5-15 days previously, were examined 
ind 568 or 29 
zoites At the 
had fed on man 5-15 days previously were exam ned 
and 4 or | found to contam 
zoites. All these 
an infection-rate of 0-2 per cent (4 in 2 400) was found 
in unfed specimens, dissects d on the day of capture 
The were curved bodies, about 13u in 
length, and usually had a solid bead-like 
nucleus, often placed nearer the pointed end of the 
sporozoite ; the other end blunt. In 
Locke fluid, the sporozoites showed a peculiar type 
of movement, one-half contracting with a snake-like 


adersi 


were foun {to show sporo 


per cen 
same time, 247 control midges which 
recent were sporo 


imses were caught in the wild, and 


sporozoit 
singls, 


was 


mot 


on, vet rather jerkily 
The sporozoites were ftiret detectable in 
numbers around the mid-gut and Malpighian tubule 
; davs after an infective feed ; they tended to increase 
sixth and seventh days when the salivary 
Infeetion persisted in the 
but declined im imtensity 


was difficult to be sure 


small 


during the 


glands beeame invaded 
vlands for at least 17 days, 


ifter the thirteenth day It 


about the latter point, because the majority of 
infections at anv time were light; it was quite 
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WITH SpoRozorres FROM Culicoides adersi 
Dat Result Remarks 
months susp ns ? viabl 
3.0 M after 1 Suspensions viabl 
nth negat 
‘ al 
i hin 
i niq 
exceptional to find, for exaniple several 


4 
‘ 


Sporozo 
infeetion to 


Attempts were made to transmit the 


clean monkeys and the results are shown in Table | 
: No. 30) was bitten by four midges 
1960: the salivary glands were 
all four were found to contam 
rod of the monkey was ¢ xarmmined 
when parasites 


\ vervet monkey 
on September 28, 
extracted and 
porozoites The blk 
twice a week until February 1, 1961, 
first detected. There is thus a pre 
of four months. 

Many of the 
kochi-infected 


of §0-90 per cent, 


then 


wer patent period 
batches of ! which had fed 
found to be infeeted 
in a range vhile eontrols fed on 
man were almost entirely negative (4/247) We have 
songht in vain for any explanation other than the 


the midges were 


monkey s were 


obvious one that acting as vectors 


of H. kocha 

The were tainted 
compelled to wild-caught flies, 
therefore subje ct to the eriticism that the sporogonic 


If so, what 


because were 
and they are 


experiments we 


evele may have had an extrinsie origim 

could this have been? Culicoides spp. have been 
shown to be the natural vectors of Haemoproteus im 
Canadian birdst and we found Haemoproteus 
weaver birds in the mangrove sSwarps where we 
were working. Nevertheless, if the sporozoites had 
been of avian origin, the infection-rate in the controls 
should have been similar to that m= mudges fed on 
monkeys, but ms ead of 60 or 70 per cent it was 1-4 


while in unfed wild-flies disse ted on the da 


per cent 
neidence was 0-2 per cent Keeping 


of collection, the 


the flies for a week or longer would, of course, allow 
natural infections to mature and the rate would 
increase accord gly (that is, to 1-6 per cent). It is 


therefore, probal le that the natural rates represented 
trne H. koch? infections acquired in the field, because 
monkevs are said to descend from the secon growth 


forest, s« rub or plantations to the mangrove SWalnips 
by the ereeks, where they would be attacked by 
midges, 

The rapid evele of sporogony (5 cays). the low 
production of sporozoites, their gradual release from 
odevsts. and the small size of the odcyst, are all 
features® of the developmental eycle of two other 
common members of the family——Leucocytozoon and 
Haemo} and as Hepat belongs to this 


family (Haemoprotedae) it is not surprising that it 
also should exhibit all or of these features 
Canadian workers took a long time to identify with 
eertaintv the odevsts of both Leucocytoz and 
Haemoproteus ; they are smaller than im 
Plasmodium and it is not altogether surprising that, 
eo far. we have been unable to find them in Hepato- 


most 


much 


cyatis 

Slight differences can be seen in the sporozoites of 
the different genera as follows: Leucocytozoon. 
9-13u in length; more pointed at one end. Haemo 


proteus (¢ ‘ulicoules type), 10-l4u; ends similar 


y 
ral ATTEMPTS INFECT MONKE 
nk N In ilum Rout 
uthwps positive glands tat 
seth 16 positive glands tat 
et iges hit 
theavily positive batch “ae 
yheow Susy midges Untravet 
nositive bate) 
| 
he 
= 


May 20, 1961 


Hacmoproteus (Lynchia type or less 
pointed at one end. Hepatocys 

end. Plasmodium, 10-l4u; nds similar. 

1 found m ¢ 


they not flaem 


tes, Lou more pointed 
at om 
The morphology 
is another inclica 
The vector ot / 
pre 
vert 
were afraid at 


ot ti 
1 that are 

which, umably exclude Th 


argur 
We 


Koch's ‘/’lasm vl 
to conform: with fh Postulates 
witl sporozoite 


first that 


was 
monkevs 
from slide 
t the monkey which was bitten by 

after 4 m becom 
forn of Hep 

that of 


patent 


pr is 
h now, 
40 1 
the 


The tT! 
of about 
modium period 
5-10 days, so 11 

nearly that 
to ire im the liver 


st 


careely sur ng 
takes number of months for 


rrisat 
the 


eport the find 
is the veetor of /lepatocyst 
similar experpnents will be 
Old World where spect 


wus anil 
& 


KR. B. 
M 


mes in thie belief that 
the 
olsewhere in 


are cor 


hope 
the 


mmon 


(;ARNHAM 
Heiscu 
MINTER 
PHIPPS 
IKAT 


Azulene Derivatives as Plant Growth 
Regulators 


Oot corpo mad 


In 


i wnatic characte! ogieal to 
etivity in compounds having non-classical 
azulene and 


aromatic 
ngs ich as derivatives otf ferrocene 
Phe azulene compounds are of parti ular signific 

ential 


his ring System oct i's freque nily im ¢ 
and anti-inflammatory, anti 
‘ostatic and anti-arthritic 


Tissue, 


is and plant 
allergic, bacterrestatic, cance 
activities have been claimed for azulenes?. 
acid, ferrocenediacet 
ferroceneproplonic a id are all completely imactive im 
cell elongation as shown by their lack of effect on 3 
However, as 


acid and 


Ferroceneacetic 


un. segments of Arena coleoptiles 
shown in Table 1, some azulene derivatives have high 
activity In promoting cell elongation. Since azulene 
compounds are romeric with corresponding naph 
compounds, it would be expected that as milar 


thoie 
would be found in the two series 


pattern of activity 
and the lack of activity of azulene-l-carboxylie acid 
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Although azulene-l-acetie acid and | naphthoie acid 


the 
to be 


at low concentrations have much less effeet on elonga 
tion than indole-3-acetic acid or 2 naphthaleneacet i 
acid, at high their effects become 
equivalent. 
Azulene-l-acetonitrile is totally inactive m promot 
elongation of pea tissue and is thus similar to 
which the tissue, unlike 


is unable to 


concent rat rons 


ing 
indole-3-acetonitrile, 
coleoptile tissue, 


peu 


convert to the 


active acid’. 
It is difficult to decide how much activity should be 
acid im comparison 
According to the two 
growth 


expected for azulene- l-acetic 


with a-naphthaleneacetic acid 
pot attachment hypothesis! 
regulators react with an electron-rich point on a plant 
substrate through a position on the ring which ts 

It is 
in very 


such 


ortho to the carboxyl group of the regulator 
woll known that the &8-position m azulene 

susceptible to attack by electron-rich reagents, and 
high activity of azulene l-acetic acid is therefore not 
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surprising. Reactivity indices (approximate super 
delocalizability) calculated by Koshumiza, Fujita and 
Mitsui* according to the frontier electron theory* 
indicate that the 8-position in L-naphthoie acids 1s the 
site of reaction on the ring. Evidence for the involve 
ment of the §$ position of azulene compounds in the 
reaction also exists in the sterically similar naphtha 
kene situation where the more 
important than the 2-position, as Burstrom ef al.* 
acid 18 


Ss position BOOTOS 


have shown Ss chloronaphthalene l-acetic 
much less active than a-naphthaleneacetic acid even 
though chlorine is normally an activating group 
Whether or not the small activity at low concentra 
tions is the result of the greater instability of the 
azulene ring or some basic structural unsuitability of 
the molecule is unknown. 

The fact that the non-alternate aromatic system, 
azulene, is active in promoting elongation suggests 
that other such systems should be investigated. 

We are indebted to Prof. Arthur G. Anderson, jun., 
of the University of Washington, for the azulene 
derivatives examined in this investigation, and to 
Prof. Kenneth L. Rinehart, jun., of the University of 
Illinois, for the ferrocene derivatives. 
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ENTOMOLOGY 


The Function of the Paleal Pegs of Corixidae 
(Hemiptera Heteroptera) 


Tur Corixidae are a family of aquatic bugs living on 
the habitat bottom. The front legs of both sexes are 
used for collecting food, the tarsi (or pales) being 
highly specialized for this purpose. The middle legs 
have retained their ambulatory form, and the long 
claws are used for anchoring the insect to the habitat 
bottom during feeding. The hind-legs are used for 
swimming, the tibie and tarsi being specially flattened 
for this purpose, 

The front legs sweep a food-bearing water current 
towards the mouth by the longitudinal 
rows of setze on the paleal edges (Fig. 1, ¢ andd). In 
the males, the inner surface of each palea bears a 
longitudinal row of pegs, which is represented in the 
female by a row of short seta (cf. Fig. 2 and Fig. 1, 
b) Kirkaldy’ suggested these pegs were used for 
stridulation; but the work of von Mitis* has shown 
that sound is produced in other ways. The form of the 
male palese and the arrangement of the pegs is fairly 
constant for each species and those features have been 
used for species identification in British taxonomic 
works by Saunders’, Butler‘, Macan’ and by 
Southwood and Leston*. 
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Fig. 1. Median surfaces of the tarsus and tibia from the frontright 
leg of Coriza punctata (female) ig. 2 Median surfaces of the 
tarsus and tibia from the front right leg of Coriza punctata (male 
Fig. 3. Enlarged view on a paleal peg of C. punctata. Fig. 4. 
Hemielytron of C. punctata Fig. 5. Enlarged view of a trans 
verse section of the lateral flange to show outer ridges 1. 6 
Left leg and lateral flange of H. sahlbergi during copulation 
Fig. 7. Median surface of the tarsus and tibia of the front leg of 
sahlbergi (male). Fig. 8. View of left leg and lateral flange 
during copulation of a hypothetical species with a curves 
The paleal pegs would not grip the ridges of the lateral flange 
Fiz. 9. Lateral view of left front leg and lateral flange of Sigara 
distincta during copulation Notice the distal row of paleal pegs 
ia rotated to grip the flange ridges. Fig. 10. Median surfaces of 
the tarsus and tibia of Sigara distincta (mal (In Figs. 6, 8 and 
9 the paleal pegs are drawn as though they could be seen through 
the palea.) 

a, b, ¢, d, rows of paleal sete; D, distal row of paleal pexs ; 

LF, lateral flange; LAR, longitudinal ridge of lateral flange 
P, proximal row of paleal pegs 


The true function of the paleal pegs may be observed 
during copulation. When mating, the male darts on 
to the back of the female which he holds by pressing 
his head against her pronotum—the frons of the male 
being flattened or even coneave for this purpose. In 
addition the front legs are stretched sideways and the 
inner surface of each palea is extended over the 
lateral flange of the hemielytron on the « orresponding 
side (Fig. 6). The paleal pegs are composed of a 
circular base on which is a short peduncle supporting a 
larger conical structure. The cone is not vertical, but 
bent towards the centre of the palea (Fig. 3). The 
lateral flange of the hemielytron (Fig. 4) is slightly 
concave in transverse section and the outer margin 1s 
raised into a longitudinal ridge, which in the region of 
the metathorax is enlarged and folded outwards to 
form a longitudinal grip (Fig. 5). When the front 
legs of the male are extended sideways, the distal pegs 
become caught under the curved longitudinal ridge 
of the lateral flange on the hemielytron and the two 
sexes aro thus able to swim and surface while firmly 
attached to one another in this way. 

In Corira punctata (Illig.) the paleal pegs form a 
single row, which is curved distally to run slightly 
transversely across the paloa (Fig. 2) and this appears 
to be a primitive arrangement in the Corixidae. Primi- 
tively the tibia is straight ; but in the more specialized 
species tends to become curved inwards to aid food 
collecting. If the paleal pegs retained their primitive 
arrangement, their effectiveness in holding the fomale 
would be reduced (Fig. 8), but changes in the tibia 
are associated with a broadening of the male palea 
and the row of paleal pegs is distally rotated so as to 
retain the original relationship with the hemielytral 
ridges. As a result of these changes, the row of paleal 
pegs tends to become broken into a distal functional 
row and a proximal row in which the pegs tend to 
become vestigial. These changes are well illustrated 
by a comparison of Hesperocorixa sahlbergi (Fieb.) 
(Fig. 7) and Sigara distincta (Fieb.) (Fig. 10). 
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\t tirst siglit the form ot the palo and the 


irrangement of the paleal pegs would appear to be 


non-adaptive ; any One arrangemont ot paleal pegs 


was effective as any other for gripping the female 
legs are us r funet 


the tront ons, pal 


and a functional 


front leg 


cularly feedimg, 
ivorphology ot the 
arrange 


the male pales anc the 


unetional significances 


‘taxonomic tes 
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f Manchest 


Atypical Spermiogenesis in Thermobia 
domestica, a Thysanuran Insect 


munication, Bawa! has agai put 
ot a typical sperm mn 
with 


itimus, that the 


IN a recent cor 
forward the hypothe 
However, | have 


a “a SOTHO 


shown 
electron photographs of Petrol s mar 
centriole and the acrosome are im their normal post 
tion The acrosome is a scoop-shaped body at 
anterior end of the nucleus which forms 
tube. What Bawa has called the acrosome 1s probably 
ano hue r body, which ere los 
and gives rise to the flagellum. In Thy 
sanura, no division of tho centriole and as 
such it is a fixed body on the posterior ARpect ot the 
nucleus. These observations are further stre nat he ned 
by the detailed eytochemical reactions obtained by 
ne. the results of which will be published elsewhere 
As regards the ‘adnuclear fold’ or the ‘lateral fold’, 
tis very clear from the electron photographs that the 


a projecting 
the centriole adjunct 


centriole 


Occurs, 


fold is not a continuation of the flagellum as it does 
rot POSSOSS the typical fibrillar structure On the 
contrary it 18 an body of unknown 
sipnificance. This body is an easily followed strue 
ture in X-irradiated Petrobivs*. It also differs with the 
flagellum in chemical constitution 

Finally. I again stress that the sperm of 
iran is a typical flagellate sperm and does not show 


intra-nuclear 


thysan 


any deviation from the normal patterns 
R. S. 

Zoology Department, 

rrinity College, Dublin. 


Bawa. 8. R., Nature, 188. 1152 (1966 

Mathur, R. 8., Nature, 188, 164 (1960) 
B., and Tahmisian, T. N., La Cellule, 60, 105 
Proc. Roy. Irish Acead., B (in the 


tiatenby, J 


* Mathur, R. 5S press). 


MATHUR (preceding cormmunication and ref. 1), in 
has that the 
thysanuran sperm is a typical flagellate one, having 
the acrosome and the centriole located at the proximal 
and distal end of the nucleus. I disagree with him 
and have the following comments to make im this 


his communications, again stressed 


context 

Mathur’s' report is incomplete inasmuch as he does 
not mention (1) the name of the insect, (2) the stage 
of spermiogenesis electronmicrograph represents 
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and 3) the ] 
rraphs I mav add that I a treble 
iph 2 Furthermore, if 


wagnification of the two electron mucro 
} to interpret 
his electronmuicrogr an 


rpreti 


thy, Mathur’s electronmicrograph 


a spermiat a thvsanuran After scrutinizing 
graphe of 

Mathur 
rally the nucleus which shows nuclear 

and his N is 
typical mitochondrial 
lamaged erista Mathur. however, 


shout the mutochondria It has 


ecTtTronm 


rmohia spern 
Is sate to out that acrosome 
pore 
unmistakably a 
vealing badly 


nebenker! 
loes not mention 
heen 
that a typical mitochondrial nebenker 
Thermolia and other thy 


reported 
formed m sanurans, and 
f the mature 


and im 


reveal 


it remTnains am 
zoan The structures / / 
electronmmicrograph 1 do 
detail to be identified 
ut at different place 3 e als 
to bodies labelled as M in eleetronmicrograph 1 
‘lear whether bodies /’. M identified by 
ht corner of eleetronn icrograph 
referred to im the 
Struc 


rmato 
Mathur’s' 
structural 
flagellum 
refer 


any 
the 


o fails to make 


parts of 
eres 


him im the 


| are inclusions im the 


rriyz 
same cell 
rograph or are ute a Lye enti 


tures M. Fy, and f 


microbodies or lipid elements, as 


probably are the 
such inclusions are 
Phermobia 
So far as T can understand, the ndenti 
Mathur! in electronmicrograph | ts 
the Golgi material, G 

In Pterohbius 


using light microscopy 


nvariably observed in the spermatids of 


only structure 


fied eorrectly by 


and Mathur® 
were unable to establish the 
correct nature of the ‘admuclear’ or ‘lateral fold 
This Mathur, is the ‘intra 
nuclear’ body of unknown significance However, 
} of the tail 
nebenke rn 
microscopy? of Thermohia 
nature of this intra 


spe rmatid, Gate nby 


structure, according To 


this ‘intranuclear body’ is seen to consist 
flagellan and the two m 


sacks 


itochonadrial 
ribbons 
clearly 
nuclear body Im tay 
ot Thermotbia Sper rreatid 
complex and the mito hondrial erista in the neben 


indicates the con posite 


ourably eut ultra-thin sections 


<, one can discern tail filament 


to mention also that 
nebenkern the tail 
sever to be disposed adjacent 


kern ribbons It 
the 
filament comple xX are 
to each other. Such a unique spatial arrangement 1s 
especially clear in the cross-sections. Finally, there 


Is IMportant 


nucleus, mitochondrial and 


is evidence? that the acrosome occupies the basal end 
of the sperm head and that it ts derived from the 
Ciolgi dict vosomes The centriole is not embedded 
in the adjunct” and it moves around the 
nucleus until it lies toward the apical end of the 
nucleus. Thus there is no confuse the 
centriole adjunct’ of Gatenby et al.* with the acrosome 


centrioles 
reason to 


of Thermobia domestica spermatozoan 
This work was supported in part by the Population 
Council, Ine., New York 
Bawa * 


Department of Anatomy, 
Cornell University Medical College, 
New York 21, 

New York 


from the Department 
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GENETICS 
Mitotic Haploidization by Treatment of 


Aspergillus niger Diploids with para-Fluoro- 
phenylalanine 


IN yvenetic analysis based on mitotic seyregation! 
an iniportant ihe recovery ot haploud se vregants 
from heterozygous diploids. This has been done until 
recently bv laboriou or complicated techniques! 

1 am mdebted to Dr. G Morpurgo of the Istituto 
Superiore di Sanita, Rome, for informing me and 
permitting me to make use of his discovery that 


treats 
A 


dliscovery Was 


ent with para-thioro phenvlalanine ¢ 


rf il 


spergd llus nidulans leads to “wholesale grevation 


\ male known 
ireulated Ispergillus Ve 
In 
yenetical analysi 
of the f 1. niyer®. 1} 
to diploids of this asexual 
Ihe 


in 
Lett r. p 


work 


privately 


Spring an extensive the 


utotic segre it hon 


Vii 
weve applied this tre 
pecies 
amino-acid DL-para fluor 
standard 


ot ol 10.000— 


o-pheny! 


ne was mecorporated in complete 


ur To aA final cConeentration 


hetere for a 
pla 


an tloy i" 


tron 


onidia plow strains 


itr onal markers were 


ron of the 


urtact At this concentra 
ili a 
Put he re 


colon 


hie able count on 


dliameter of after 5 cdlavsa: 1 em 


nstemd of about 10 erm anda aporula hom is Very poor 


These colonies produced sectors, the rate of growth 


md sporulation of which was about the same as on 
After 10 
treaked on complete 
the diameter et 
All of them 


haplord and ot all possible 


complet medium days, conidia 


ot these sectors were 


Classified for prlor iv on the basis of 


their conidia and tested for requirements 


irnedl Out to be recom 
inant types between independent markers 
a heterozvyvou 


\s an example, diploid with black 


as svithesized 


and the othe 


wild-type and prototrophiu 


from two haploid strains : one fawn (a 
non-alloelie markers be longing 


The 1 


ver muir 


ive 


group wo strains also 


littered n tional 
the 


Vals 


four recess! requirements 


genotype of the diploid formed from them 


The 
liploid 


Viroror Sectors produced by thus 
To 

wr of each colour 

The 

solated, 38 fawn and 36 olive, fell into the 8 possibl 


lasses of 


four 


rowing 


were either fawn or olive munimize 


clonal effects, only one sects (fawn or 


oOlve) War picked from a colony 74 sectors so 


segregants and recombinants im respect of 


th other markers belonging to three different 


nkage 
That haploi lization. as a conse ot para 
fluoro-phenylalanine treatment, occurs by successive 
losses of chromosomes as found by Kater' for 
Lape q llus nidulans in the cust ot Spontaneous 
haplomlization—is shown by the following evidence 


The results just mentioned are obtained by isolating 
vigorously and well-sporulating sectors from diploid 
colonies grown mm the presence of the analogue tor 
ton days It small groups oft hyphal Tips are taken 


$8 hr 


the presence of the analogue and transferred to normal 


trom diploid colonies only after of growth in 


seciors in Which more and more 


medium, they produce 


nutritional markers segregate 


as growth proceeds 
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On para-thaoro-phenyvlalanine the amount of growth 


be 


ana hie comple 


} 


intervening tween the ormmal diploid 


ely haploid seetors is relatively small, 


a selective effect against di plots ana 
disomics, | interpret this to mean that loss of indivi 
dual chromosomes in a haploid leads to no further 
divisions of that nuclear lineage, while in a diploid 


or disomic stunted growth may vo on 
The availability of a treatment which produce 
Wholesale haploidization a very able addition 
to the techn ques for gene cal amalyvsis Via mutoti 
Por LHoas 


nt of 


The University, 
(jlasvow 
Pot ry ‘ Kater, I / 25 
ry und Kater, bk i 9 
h Nat 186. #19 
H 13. ¢ 
Pont Roper, J. A.. H M.. Mae Dor Kk. 


Hybrids between Solanum bulbocastanum 
and Solanum cardiophylium 


Tut Mexican diploid tuberous Solan series 
Bulbocastana and Cardiophyvilla ar nportant poten 
tial sources of genes tor resistance to la blight of 
potatoes Niederhauser and Mills noted field 
mmunitv m certain clones of /uldbocastanum in 
their field trials im Mexico No imvestigator ha 


hitherto reported hybrids between these series and the 
\ know leclyre ot the 


the Mexican diploid Tray hy 


Puberosa rossability relation 


useful im 


at 


overcoming ther apparent isolation 

Extensive collections were made oft hbulho 
astanum Dun. and S. cardiophyllam Lindl. through 
out their ranges in Mexico during 1956 and 1957. 
The collections of S. ca iphyllum were comprised of 
S. cardiophyllum sensu stricto, S. chrenbergii 
Rydb. and S. cardiophyllum var. ¢ wlandrum 
Seed set occurred from erosses between SN, 
hulbocastanum (C-238) and S wiiophyllim (C-297), 
and in the reciprocal cross between NS, ehrenherq: 
C-370) and S. bulhbocastanum (C-194) 

The hybrid plants from both crosses showed in 
their seodling the unifolite characteristic of 


the S hulhocastanium parent As they approach: | 
the flowering stage, they presented the aspect of a 


hudhocastanium 


COMPO iund-leaved S 
Although the hybrids prod red 
of stamable pollen, tT War not 


a high pereentay 
always possible to 
obtain fruit and seed set by sibling pollinations within 
the 238 ('-297 and C-194. The 


inter-family cross-pollinations attempted were suc 


famules ¢ 


cessful in both directions. This observation suggests 
ition of the intra-familyv ecross-incon patibarlits 


a repo 
noted by Graham ef a/ 


ame 


hulhocastan 


K. M. GRAHAM 
L. A. Dtonnt 
Canadian Department ot Agriculture 
Research Station, 
Fredericton, New Brunswic! 
Canada. 
Niederhauser, J. S.. and Mills, W. R.. Phwtopath., 43. 456 (1053) 


Graham 


37.4 


K. M., Niederhauser, J. S.. and Servin, L.. Canad. J. Bot 
1 (1959 
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Stantec 


COMPUTING 


A comprehensive library of 
programs is available covering various 
applications in the following fields 
Aircraft Research and Design Crystallography 
Electr nd ectror Research and Desig 
Civ ’ echanical Engineering and 
Design Structu Photogrammetry 
Statistical Researct merical Analysis 
Astro a! Resea iynamic Research 


Research sphe Research 


PROGRAMS FOR 
SCIENTIFIC RESEARCH 


Standard Telephones and Cables Limited 


IHOUSTRIAL 
Registered Office: Connaught House, Aldwych, London W.C.2 


ELECTROMICS 


meen INFORMATION PROCESSING DIVISION: CORPORATION ROAD - NEWPORT - MON 
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ceexiviil 


AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 


APPOINTMENTS VACANT 


AUSTRALIAN NATIONAI 
UNIVERSITY 
DIES 


ADS ANCED STI 
GEOPHYSICS 


of 
IMENT 


ar 
ADE 


INSTITUTE 
DEPAR 
<T 4 i at 


Ihe 


Square 
Australia 


in 


1 HOSPITAL 


RESEARCH ORGANIZATION 


ECOLOGIST 


Division of Entomology. Canberra, A.C.1 


gis 


hirected 


Organiza s 


AS LEADER OF BIOLOGICAL CONTROL ACTIVITIES 


NOTTINGHAM NO 
COMMITTEE 


MANAGEMENT 
GENERAL HOSPITAL, NOTTINGHAM 


J 
hems required in the 
Path Nottingham 
ta 


B 


together 
sent to 
Notting 


AUSTRALIAN NATIONAI 
UNIVERSITY 


CANBERRA 
MEDICAL 


RTIN SCHOOL OF 
RESEARCH 
MEDICAL 


DEPARTMENT OF 
Apr stior nvit 


JOHN Cl 
hen 


CHEMIS 


TRY 


who will study all 


for man 
ruction with view to becoming 


looking 


const 


The bably gradu 
engineer 


ppointed will pro 
thove 


well 
innu 


sciences 
Conditions of service are considered 
henetits m-contnibutory Super 1on 
nrerested in ha 


The Personnel Manager, 


quoune reference 


th 
rie 


Do YOU know anything about 
Materials of Construction ? 


aspects 


BRITISH TITAN PRODUCTS COMPANY LIMITED. 
BILLINGHAM, Co. Durham 
$.10 


UNIVERSITY 
LECTURESHIP IN ZOOLOC 


ind 
in 


Ipany’s expert 


nm 
clude such 
| 


remova 


OF SYDNEY 
iY 


SPACE RESEARCH 
red Expe 


Tw Physicists (ma req 
on minimum for 


rimen 
Aircraft 
imme 


Bramshot 


THE 


scum 


IONS ARE INVITED FOR 
r of the Coryndon Mi 


nmstance 


APPLICAT 
t of Cura 
first 


minist 


protracted or frequent 
Salary w 


buildings 
the point of 


£60 to £2 
n the basis 
An verscas 
YASS AR 
Ippo 
retary 
when further be 


previ 


mitment 


years 


Kenya 


rative 
absence rh s and 
be ir 14 and 
Unive 


a 
and 
Writ 
Corynd 
East 


supplied 


Th 


assisted by 


mmonweait 


| | 
| 
\ e in 
ie 
Research Fe “ Appartments will be made 
branches of the sut ssical geophys | 
@ gravity and Nol y ) wsotog | 
dcpa 1 work The work he Div wards the b sects and 
ay alacomagnetisn tof ag ter ‘ 
| Control G with research workers stationed Canberr Sydne and Brisbane js 
temp ratu pectro-chemistry and | and pla pest problems and Proposes 
inde ike gica severa Mmportant weeds 1 nests Sout? Africa 
It p su aS Cape tulip, spiny emex, soursob, the red-legged earth-mite, white war 
pt m y t SeSSCS a wick Sca€ and black beetle 
{ apparatus ine Tes ire quip 
Ppa en re equif A Senior Entom gist is needed who might now t few years Jertake the 
tf, mass spectrometers, an ARL X-ray micr fership he BD > 
pr and a | rane X-ray and optica s B gical Con Programme High acaden jualifica 
on t Anr ants may be appointed, a rd experience and p ed resear ab y are essentia with 
- ind develop general p ples bas b gical yroblems Keen interes 
shan £A.3.250: Senios re pulations and their environments is ghiy desirable Experience 
£A.3,000 £A.3.550: Fellow. £A.2,120 to | iological contr Activities is shsolutely essentia He would be sel) 
> 46 an amnie POT lity par pate a vely Ww his genera! field 
tA 3.160 Research Fellow, £A.1,625 10 £A.2,450. | 
SALARY Depender qualifica is and experience w ranges £4 2. 9x0 
£43,500 of £43,630 £A.4,127 per annum 
Applications closc, m ne “ the wie nal app mer Ss made 
res irther de nditions. « supplied on ap stior 
nd London, on August 15, 1961 - 
J. Drake, Ct Soe fic Liais Officer, Austra Sc liaison Office, 
\ House, Kingeswa don, W.C.2 
whom applicat s (qu g Appointment N 180 159) st dhe idressed by 
| 
July 15, 19% 
hemica 
General H 
propriate p of the 
Roval Instrute of Chemistry The salary scales | rT) ae 
wre as follows: (a) With first- or second-class British Titan Products Co Ltd 
ours degree or AR.LC. £730 to £925; 
her entran £650 to £925: ¢ after a proba: | 
t ary training period f tw years, £925 & BS Se 
ent The salary and nditions of service are Bc 
rized he Whitley Council 
Applicauions, stating ag qualifications ee 
with the names of two referees h a | Va 
Group Secretary, General H 
| 
| 
| 
| 
fos 2 ) nt of | reeset 
Medical Chemistry The success! candidate w Sche 2 
work with Professor Adrien Albert or Dr. D. J. | bee 
Brown on problems in the pyrimid 8. pteridines | ee 
ther hetero-aromatic serics The salary rane er deta ” wrife in fu Na 
r Research ws is £A.1,625 to £A.2.450 per confidence 
ars Reasonab trav expenses w be paid £ 
ia ta wit provided Superan 
tion is the F.S.S.U. patterr 
Further part ars sh 1 Mained from the 
secretary, Association of Universities of the British ne 
‘ nonwealth, 36 Gor Squar Lond 
wc Applications n Australia and 
Estat s § Rose Hioned position successful app ant will be 
for a 1) Aberporth, Cardiganshir and (b) | expected out research and teaching and, 
per Com nr. Aldershot, Hants Qualifications : Pass de wherever possible, his sw 
me as soon after a x H.N.C., Grad.l P juivalent Must | fitted ¢ his interests The salary for a Le ienaya i 
possible. Candidates should, if possible, have xper { in handling and use of precision | turer is within the range £A 30 by £A.105 te Sint 
«perience Muscum administration as well as mechanical instruments nterested astronomy tA.2.435 per n m, plus st f vine adijus 
general scientific knowledge, especially in t ! ny i ments (at present £A.42 p r and will be 
ficids The post ct to deductions under the S Superannua 
hut will not enta Act The commencing salary w be fixed Ns ah 
n the M ling to the qualifications and experience of Da 
the scale essful ap ant Under the Staff’ Mem- ess 
try t Housing Schem n cas approved by the ae : 
perien sity and its bankers, ma ! men may be Pe one 
id MEE loans to purchase a hous 
f ar Bramshot, to assist in research and development Further par irs and information as the Dose oe : 
turn t appropria ph grammetric methods. Salary | method of application sh i be btained from a 
the rane £1,057 £1,296 (provincia the Secretary, Association Universit f th 
Museurt Forms from Ministry of Lat Technical and | British Co h, 36 Gordon Square, Lon- eee 
africa if | Scientific Register (K), 26 King Street, London, | don. W.¢ ication n Australia aes 
uired S.W.1, quoting A.142 1A London, on June 30. 1961 
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DEVELOPMENT 
MANAGERS 


Nant and Pr 


sts are being set up to head divisions for I 
divisions will 


Heads for three out of four main 


t the Company, new p 


As a result « 
nent looking to markets 


cess Development 
be required in the: 


f enlargement of the Development Department « 
looking to manufacture, and for Product Developr 

1ext few months 

jing a group of graduates and technical staff and of establishing close 

zy with the control of senior staff is essential. Specific technical 

be allowed to outrank special knowledge 


and must be capable of lea 
Expenence project plan 
but proof of high technical ability ma 


h alhed department 
2 and 3 


Candidates will probably be from 


working relations wit 
experience is mentioned for post 


d the ¢ 


Lar 
Applications are invited for the following three posts: 


1. PLANT & PROCESS 2. PRODUCT 
DEVELOPMENT DEVELOPMENT 
MANAGER MANAGER 


for glass fibre insulatio reinforcement 


materials 


GUALINEA TION 


ymmpany ing t ffer high salaries to the best men. The place of work will be at the headquarters 


ashire 


are important posts is Props 


pany in St Hele en 


These 
ft the Com 


3. PRODUCT 
DEVELOPMENT 
MANAGER 


for glass fibre insulation, filtration 


membrane type materials 
QUALIFICATION 


Physics 


textiles 
1 plast 


for glass 
reinforc2c 
QUALIFICATION 
rgani vemistry al pes 
in the field of thermoplastic ar ne 
setting resin 


Experience in 


n problems 


tw equipment 
Please supply a career outline with the first letter which will be treated with complete confidence. 


FIBREGLASS LIMITED 


ST. HELENS LANCASHIRE 


Replies should be sent to the 
MANAGING DIRECTOR 
not later than 16th June 1961 


WOOL RESEARCH ORGANISATION OF NEW ZEALAND (INC.) 
DIRECTOR 


APPLICATIONS ARE INVITED FOR THE POSITION OF DIRECTOR, WOOL RESEARCH 
ORGANISATION OF NEW ZEALAND (INC.). 

SALARY WILL BE IN THE RANGE OF £3,000-£3,500 STERLING DEPENDING ON QUALIFICA- 
TIONS AND EXPERIENCE. A SUBSIDISED SUPERANNUATION SCHEME IS AVAILABLE, 
REASONABLE TRAVELLING EXPENSES AND FARES TO NEW ZEALAND WILL BE PAID. IT 
IS DESIRED THAT THE APPOINTEE COMMENCE DUTY ABOUT APRIL 1962. 


The newly formed Organisation is an autonomous organising and directing research preferably, 


body financed jointly by the New Zealand Wool 
Board and Government, and will have an annual 
income of £100,000. New laboratories are to be 
built adjacent to a university institution, Canterbury 
Agricultural College, Lincoln, near Christchurch. 

The Director will be expected to plan and 
organise research into the physical, chemical and 
biological properties of wool and into other matters 
related to wool. He will be responsible to the 
Executive committee, and will be required to 
develop the Organisation from the initial planning 
of the laboratories, to the selection of staff, 
preparation of programmes of research, and dis- 
semination of research findings. 

Applicants should have a University degree in 
science or agriculture, and be experienced in 


although not necessarily, in wool science. Applica- 
tions will be treated in strict confidence and should 
provide details of age, marital status, nationality, 
degrees held, names of referees, and full particulars 
of post graduate experience, and publications. 
Applications should be addressed to: 


The Chairman, 
Wool Research Organisation of N.Z. (Inc.). 
Box 5115, Wellington, New Zealand. 


Further particulars are available from the above, 
or either the Scientific Adviser, International Wool 
Secretariat, 18/20 Regent Street, London S.W.1, 
or the Director, Department of Science and 
Technology, The Wool Bureau Inc., 360 Lexington 
Avenue, New York 17, N.Y., U 


Applications close 31 July 1961 
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NATIONAL COLLEGE OF RUBBER 
PFECHNOLOGY 


HOLLOWAY, LONDON, N.7 
have been retained to advise on this appointment The Governors invite mediate app 
for the following appointments 


vide opportunities ersonal and 
earch 


(a) LECTURER IN POLYMER CHEMISTR 
class Honours Degree of a United King 
dom University and have a «special interest 
CONSULTANT in physical chemistry. Experience with poly 
mers desira but not essential Per 
sonal resear pected ‘ facilit 
are available 21 by £3 
to £1,561 to £!.601 
\ exp ro mon vy 2 me 
for a company controlling it xpanding production by advanced methods INSTRUCTOR IN POLYMER CHEMIS 
of efficient operation rRY Applicants should 
or hold the Higher National 
In a factory using highly instrumented mass production methods, he will Chemistry Duties 
idvise the General Manager on the application of operational research Strating and teaching 
production control, method study, work study, systems, procedures, wage devoted 1 polymer chemistry 
scale : £751 by 27 10s. to £1,163 
£37 «10s. to plus a 
Candidates must already hold a similar appointment in private or public 
industry or be practising industrial consultants. A degree in engineering ne 
science. mathematics or statistical economics is essential. Salary not less : A 
| Applicants shou hold a 


incentives and organtsation and methods 


Jeagree 
than £2,250 with contributory pension scheme and insurance cove! Age | quivalent technological qualification and 
S$ to 458 Assistance with house purchase Please send brief details in } e had works experience in the tech 
confidence quoting reference U.9017 to P. A. Ashworth zy of pla and rubbers Salary 
2 £35 to €1,561 by £40 
in no circumstances will a candii identity be disclosed to our client unless he ‘ +1.601 
permission after a confidential in w at which he will be given full details t (dg) INSTRUCTOR IN LIGHT ENGINEER 
t be trained 
fil machine tools, with 


MANAGEMENT SELECTION LIMITED act 
no C instruments preterably an 
17 Stratton Street, London, W.1 ) j 


appointment ants should 


£1,201 plus 
Commencing 
fications ind 


UNIVERSITY OF NEW ENGLAND | ' 
NEW SOUTH WALES, AUSTRALIA LECTURER ENGINEER 
SENIOR LECTURER LECTURER IN THE PATENT OFFICE Applicants shouk ‘qualities 

GEOGRAPHY e with personality 
Applications are invited from honours graduates to introdw an enginecring 
geography the above Position Duties wi | OFFERS SCIEN TISTS ability aad organizc 
J new labor Salar 


A CAREER WITH AN sale: £1,601 by £50 


spe 


appointee will be i ta st in whic interest 
and postgraduate ASSURED FL TURE application form and further particul: 
mmencing salary will R H. CURRELL., 
and experience ithin | SALARY Starting salary within the Clerk 
ectur £A.1,730 by £A.105 | scale £793 to £1,719 according to experi- 
Lecturers, £A4.2.550 by ence, with advances in the scale to £941 after AIT 
plus cost of living allowance || two years and to £1,324 after 3 to § years MIDDLESEX COUNTY COUNCII 
ectureship must state whether th for those starting below these points. One EDUCATION COMMITTEE 
ent short app nement Sromot only prospects excellent) raises ACTON TECHNICAL COLLEGE 
ment i ails ynily apr to £2,71 Further prospects up HIGH STREET, ACTON, W.3 
| Principal: W. F. Giddings, B.Sc(Eng.), A.C.G1 
determin ccording t qua! ‘ DLC MILEE 
experience ar il be payable from QUALIFICATIONS Age 21 to 35 and 
shortest route for Degree or Diploma of Technology with first Applications are invited for the following pos 
1 travel and re or second-class honours in physics, chem duties to commence September |! 1961 
case of a permanent ap- istry, enginecring or mathematics, or equiva Assistant Grade B, to teach Chemistry for 
superannuation and assistance in lent professional qualification, ¢.g., A.Inst.P Ordinary National Certificate and General Certih 
house ARIC.. of corporate membership of! cate of Education Advanced Level courses. Can 
may be obtained from the LC.E., 1.Mech.E. or LE.E. didates should possess a degree or graduate 
eaitie | quivalent Some teaching experience is desirable 
a "on ’ the INTEREST. The examination of patent Salary: £738 to £1,201 per annum. Additions 
6 ordon uare, alar 2 or 
Applications ae Prats a specifications will maintain your knowledge may be given for industrial experience (up to £330 
1 Ma + 19¢ § ioe of science and technology completely up-to- above the minimum). training and study (up to 
date and give you ot £120 above the maximum), qualifications (£165 
new manufactures ahead o blic 
EXPERIMENTAL OFFICER OR ASSISTANT OF above the maximum) 
Experimental Officer required by Poyal Military at larec Forms of application and further particulars 
: 12 be obtained from the Principal Cfoolscap 
| day week. Annual leave © et within fourteen days of the appearance 
Extensive well-equipped labors weeks with considerable freedom as to when advertiser on 
have sp — wicdac tech- it is utilized. Posts are permanent and pen- CE. GURR. MSc.. Ph.D 
ement of t rmai conducti _ 
sionable (non-contributory) Chief Education Officer 


(A leve deanet . Write or telephone for further information UNIVERSI TY OF ST . ANDREWS 
Ar Assistant Experimental Officer or for a visit to see the work. The Super RESEARCH ASSISTANT IN CRYOGENICS 
Experimental Officer. minimum 27 intending Examiner (B. Staf}), The Patent (LIQUID HE") 

Assistant Experimental Officer, £443 ¢ Office, 25 Southampton Buildings, London, Applications are invited for a Research Assis- 

Experimental Officer, £1,057 to £1,296 W.C.2. Holborn 8721, Ext. 324 tantship in very low temperature physics in the 

Department of Natural Philosophy. St. Salvator’s 


salary allows credit tor approved post 
xperience and National Service. Oppor College. to assist in the design and construction 


cetablishment and moon. Quarters THE EXPANDITE GROUP OF COMPANIES { liquid He*® cryostats and refrigeration cycles 
house for married | require qualified physicists, physical chemists and Experience in the handling of liquid He* is 
Forms fror int of Labour, Technica theoretical engineers to establish a new Centra! | essential, and of He® of advantage but not ¢essen- 
: Scientific : 2% King Street Research I y for research in the fields of | tial The post is part of a DS.L.R. Research 
London, S.W.1, quoting reference A.198/1A rheology ) “vention adhesives, struc Project Salary £1,000 per annum for three 
tural jot mov nt stresses and allied ficids years for a suitably experienced person the 
LABORATORY ANIMALS CENTRE, MEDI Modern premises provide first-class facilities | salary may be higher for a shorter period 
Research Counc Laborator Woodman- | including specia apparatus where necessary F.S.S.U. benefits if successful lica is already 
R », Surre ‘ re an ¢ Good salary and staff pension and life assurance within that scheme, but not ot! 
ry nici scheme will be available to successful applicants Applications with names referces, 
ry Salary in 3 h Applications in confidence, giving full detail should be lodged with the Joint eT to 
xperien t including salary required, to Group r i | University Court, College Gate, St. Andrews, 
Director | Manager, 1-9 Chase Road, London, N.W ater than June 15, 1961 
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COLLEGE OF ENGINEERING AND TECHNOLOGY OF THE 


UNIVERSITY OF DELHI 


Applications are invited for the positions of Professors 
on the development of the following Departments o 


of Engineering and Technology of the University of 


Delhi 

1. Mechanical Engineering (Thermodynamics) 

2. Mechanical Engineering (Applied Mechanics) 

3. Metallurgy 

the Government of India 
the provision of 
Government has 


Professorial staff 


being established by 
issist the College by 


This new College is 
British Industry has agreed to 
teaching and research equipment, and the U.K 
agreed to provide certain British members of the 
during the initial 5S years. These appointments will be made by the 
Secretary of State for Commonwealth Relations and all personal 
emoluments will be paid by the United Kingdom Government 
Applications will be considered by a Technical Committee composed 
of representatives from the Professional Engineering Institutions, the 
Commonwealth Relations Office and the Federation of British 
Industries 
ind professional 
Duties will include 


Applicants should have appropriate academic 
qualifications, teaching and research experience 
advising on the development of undergraduate and postgraduate 
studies and on the planning of equipment; and teaching in under 
graduate and postgraduate courses and taking part in and developing 
research. Professors will qualify for D.S.I.R. research grants as if 
they resident in the United Kingdom 

The appointments are intended to be for a S-year period, although 
shorter terms of from 2 years would be considered It may be 
possible to arrange for an applicant to be seconded from his present 


appointment 


RATES OF PAY AND CONDITIONS 


Remuneration will consist of basic salary (subject to U.K 
Ove! allowance (non-taxable) Children’s allowance 
benefits up to National Health Scheme scale, free 
applicant’s family and free furnished accommodation 
vided. No Indian Income Tax is payable 

Salary within the range of £2.600-£3,600 a year according to the 
applicant's qualifications and experience Ove: Allowance 
£1.670 a year (married) (plus children’s untaxed allowances 

particulars on £1,080 


were 


tar) 
medical 
for 


pro 


pius 
seas 
Passages 
will be 


scuas 


application) ; 1 year (single) 


First-class return passages between India 
dom are provided after two academic 
leave is granted at the rate of one c ilendar 
calendar months’ service in India and may be 
such time as the selected officers visit the U.K 


U.K. Superanuation position will be 
duty 


ind the United King- 
Service P ivilege 
week for each two 
iccumulated until 


years” 


preserved during tour of 


Write for application form to : 
SECRETARY OF STATE FOR 
COMMONWEALTH RELATIONS 

PECHNICAL ASSISTANCE DEPARTMENT, 
DOWNING STREET, 
LONDON, S.W.1. 


A.P.C. 
SENIOR 
HEALTH PHYSICIST 


ANDREW 


UNIVERSITY OF SI 
Applicat ted 


Appl 
Bacter 


Blythswood 
ications should be 
1961 London 


MANLFA 


WEST OF SCOTLAND TOBACCO 


AGRICULTURAL COLLEGI 


ations are invited for 
preferably from eradu 


possessing 


(National) 
£993. Grade 


Grade IV 
38) rising t 
21) rising to 

app 
retary 


age 2 
appormntment and 
btained from the S 
Square, Glascow with 
lodged later than 


cation Vv ve 
| permanent 
whom be 

June nstance 


given 


6-10 Bruton 


TLURERS 


Stree 


METAL SURFACES 
RESEARCH 


700,000 


By 

ene 

Applications are vited post o 

iniually for Radiological Safety 

ears of age and s ‘ 1 

1 aN appropriate subject. Several yea 

essentia 

" 

The successf j 

ike up resider near Trawsfynydd 

in extended period during mmissionin 

i gical safety problems 
subseque fesiens as member 

Rad gical Safe Group a Head 

if 
S a permane ec. with cor 
“ be in a rdance w cualifica 

s and experier wat 
d XI € « and gene allow 
ace ans fe o Site = 

» giv ietails we 

sua eX €. be se 

28 Theobaids Road 

sho to be opened within tt University D 
The appoin tw nit for 
ally 4 period f 
up to Un year iw It uitable for 
ate bly in 7 vy). Salar 

salar t continued, of £950 
Applica le the names of iw 
with det prev appointment and 

J 61. t Patrick Cumming. J 
Clerk to the University Court, Queen's Collexs 
Dund 

2 

vsagt Australia) Limited are 
seeking Research man with prior exper 

ence stizate metal surface pheno- 

ited ma w carbon and ae 
ror The initial approach will be funda- 

pe mental but with a view to possible practical 2 

spalication in the felde of coatinas, surface 

4 s. It is hoped that 
ies Ww fe supervision of om 

npany produces i 

tons sheets per annun 

pera 1, and has an air 

wd, well equipped Central Research 
forks. Laboratories with a’ stall of vet 
Works Laboratories with a staff of over 
st of 1 wites applications for tm Put 1 of results is encouraged 

n Assistant | the Committee's Research Unit which is being e aD vent would be in the firs 

ter ates in ba built at Harrogate Yorkshire Th Research R ech Lysaghts Centra 
y from those | Unit will provide fa es for a esearch Laboratory at Newcastle Works 

suitable Diploma in Dairying The | gramn f chemical research Travelling expenses would be paid, and a 

alary will depend on age, qualifications and ex inima nit w f intermediat Sa y the range £4 1.800 £A 2.500 

perience and will be on one or other of th Superintendent will event lepending on experience 1d qualifications 

wing scales Grad itt Nat 1.004 | a lare yon anin ue tor Staff arrangements, superannu ¥ 

risine to £1,570 | arRe \ anima Candidates will hav ation. leave 
ae. a (National). 4 | ae cal experien n running an animal unit If you are interested, please apply in writ ee 

Conditior y n nsurate with the responsibility t The Research Superintendent, John 
forn wil paid Th ippointment is vsaght (Services) Limited. GK N. House 

cae an pensionable and assistance will 22 Kingsway, London, W.C 2, before June 12 a 
vith housing.-Applications in the first who will treat any application as ynfiden 

he al and provide any additional information 
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CAMBERWELL HOSPITALS 


, . MANAGEMENT COMMITTEE CENTRAL ELECTRICITY BOARD 
CORROSION RESEARCH The Biochemistry laboratory at Dulwich Hos- SOUTH EASTERN REGION 
| pital requires a Technician or Junior Technician NORTH THAMES DIVISION 
scchian & teeth tah with | who —“—~ to take the Final I M.L.T examina- Applications are invited for the following 
yective will be to extend existing REACTOR PHYSICIST 
kn wiedac of the under — corrosso8 laboratory has been reorganized and is expanding BRADWELL (NUCLEAR) GENERATING 
and galvanized iron, in terms o funda- to undertake all the biochemical investigations for STATION (ESSEX) 
ectrochemisuy, and methods of re Camberwell Group. Experience would be Salary range £1,920 to £2,085 per annum. 
ection, and to Bvestaee he effects of | obtained in modern techniques for all types of The successful applicant will be respon- 
sminium and other elements in the zinc | tine investigations including clectrophoresis sible to the Station Superintendent for the 
atmospheric and under-water corrosion | m enzyme investigations, etc »verall reactor performance assessment, for 
The corrosion research will be part of a Applications to Consultant Pathologist, Dulwich fuel and absorber programmes, and for 
general approach to reactions at meta! sur pital, East Dulwich Grove. London, S.E.22 echnical advice on all matters relating to 
aces, extending a programme which has } the safe and efficient operation of the re- 
been in operation for some time actors 
Applicants should possess a good 
Compa procu “ 00,000 THE DISTILLERS COMPANY LIMITED Honours Degree in Physics, Engineering 


DEVELOPMENT CHEMISI responsible position in Industry.  Experi- 
Laboratories with & staff of over ence in the design or operation of nuclear 
Publications of results is encouraged The Chemical Division of the - 
Company wish to appoint a Training will be given to the successfu 
ppointment w J be the firs Chemist at their Carbon Dioxide applicant before taking up the appointmen 
three years to Lysaght’s Central pment Department at Dagen- Applications, quoting Reference S.V. N 
aboratory at Newcastic Works 1499, stating age, qualifications, experience 
expenses would be paid, and a | e wor 1 involve investiga and present position, should be se tc 
he range £A.1,500 £A.2,200 tior on a lectricit yenerat ard, § 
rannu slicatic | Chalk Lane, Cockfosters, 
to arrive not later than June 


John Lysaght (Australia) Limited are 


me diate 


superannua 


possess 


UNIVERSITY OF CANTERBURY 
; CHRISTCHURCH, NEW ZEALAND 
SENIOR LECTURERS AND LECTURERS IN 
MATHEMATICS 
~ ns are invited tor the above-m 
UNIVERSITY OF MANCHESTER DISTILLERS COMPANY LIMITED | 
App ations are invited for the post of Re« 21/22 BOLTON STREET research n 
Ge Depes LONDON, W.1. to ass rk in the field 
stry in the cien th already in 1 s in the Matt 


Quote Ref. 30/61.N natic tme artment is equippec 


crystal 
tatic h Fell 
annum 1 ¢ available tor UNIVERSITY OF LEEDS 
ber 1, 1961, t OF PHYSIOLOGY 


may be ntment 


is (three e 
and experienc togcthe 
es, should ach the 3 


nd and 


than 
AUSTRALIA 
NIVERSITY OF NEW Sot 
The University wishes woint : UNIVERSITY OF BRITISH GOVERNMENT Of NORTHERN 
COLUMBIA IRELAND 
PRINCIPAL SCIENTIFIC OFFICER ‘SENIOR 
SCIENTIFIC OFFICER 


Mathematics, METEOROLOGIST ication 
| nd Anim y on of Ministry 


> £86 
66 
animal hu 
perience 
Ippomntec 


Juties may 
Ih 1 shou nquiries 
and. and f Agricul rs 
S BRC Applicatk rms able rom ecretary 


Box Civil Service Commission, Stormont, Belfast 4 
Marked SAI . , t turned by June 1, 1961 
MARINE BIOLOGY STATION 
GRADE NIVERSITY COLLEGE OF NORTH WALES | FULMER RESEARCH INSTITUTE 
refer t if t of Lecturer - 
LTD 
STOKE POGES, BUCKINGHAMSHIRE 
required for exper menta 
f problems in the fie 
thermodynamic 


150 by £50 to £1,400 by £75 to £1,850, and for | and inorganic cl 
Assistant Lecturer it is £800 by £50 to £950 per approximate 
m In addition there are F.S.S.1 benefits accordance with qualificat 
family allowances ~Ppointment will dat be paid One post offers 
m Oct r 1, 1961 |} tunity to a young graduate 
f the application should reach the | wishing to obtain a training in advanced research 
rth Wales. | methods 
Bangor ’ “whom further part ars may be Applications should be addressed to the Direc- 


che names wor | obtained, not later than June 6, 1961 tor of Research 


Ve 
cor 
at 
Work 
100 
Th 
ace y 
Rex 
Ira 
Siaff 
etc., a 
Cand 1961 a 
If you a esied, please apply (and es ig ve 0, 
ne The Resear Supe ende Johr should a degree in chem- 
KN H 
eth 
3 
nplex natural products of biological import with a 1B.M 620 ¢ I r which may he ion 
novel ‘ bx ployed to assist with research. The salary for 
ties are availa a Lecturer will be at the rate f £1.250 risine by ge! 
clectroni annual crements of ¢ to £1,700 per annun 
i at £875 mo and for a Senior Lecturer at the rate of £1,750 by fae 
ir from annual increments t £2,000 per annum 
UR gs | accord with qualifications 
ah have had train and experien Appr d fares to Christchurch 
and ld possess a deg ne at a salary on the scale £1,050 by £50 to £1,150 | : 
at urs” postgraduate rien fren n add nm actua emoval expenses 
19061 hy th Registrar University of t £950 a 
pplicati 
M vester. Manchester from whom fturther 
) lars ang torms of application m 
pa u a t ‘ nay 
om 
Physic 
Sen Le e £A e ina 
tA mum; Lecturer, ¢ practical knowledge of crop and 
£A 2.471 pe annur Comr vandry and extensive postgraduate x 
red jua ’ x research or advisory work Preter 
ect to passing n x x-Service candidates. Grading and start- ore 
“ t v ffered to the su ssful andidate will 
t fares Sydney ner on h qa fications and experience 
: ‘ rarmme f course work and research The mim- | ad Or 1 
im salary for an Assistant Professor is $7,000. | - 
pies ncluding the Gree the 00 &2 418 Ser nfi Officer £1.34 to 
name wo referees hould b 4654 ck. teaching 
he Agent-General for New y 
| Strand, London, W.C.2, 
t'n rsit N S th 
ont Kensineron NSW 
MOCHEMIST (BASIC 
honours) in ct 
yualifi 
Riochemistry fer 
the rout work of the Departr t 
Gelary according Whitley g at 
per annum (first ’ s wurs 
graduates) Appl t should +t within 
fourteen. days to the Consultant Biochen th a 
Royal Infirmary, Glasgow, C.4 (from whom fur ae 
ther information may be obtained) und sh j 


May 20, 1961 


FEDERAL GOVERNMENT OF 


NIGERIA 
SPECIALIST OFFICER 
(ENTOMOLOGIST) 


REQUIRED by 
of Agricultural Research, 
employed on studies of insect pests of 
plants and plant products, and to devise 
practical contro] methods, with special 
reference to yam beetle investigations 


the Federal Department 
Ibadan, to be 


university 
degree in 


Cand 
first- 
natural 


dates must possess a 
second-class honours 
science (zoology or entomology 
plus two years’ postgraduate experience or 
raining. Only candidates between the ages 
f 22 and 30 years will be considered 


for tw tours 
instance with 
ding 


Appointment on contract 
of 18-24 months in the first 
prospect of extension. Salary acc 
qualifications and experience in the scak 
£1,434 to £2,196 per annum (including in- 
ducemem addition), plus gratuity of £150 
mm satisfactory completion of service, Out- 
fit allowance of £60 on salaries under 
£1,741 Free passages for officer and wife 
Children’s allowances while separated 
Liberal home leave on full pay Income 
ix at low loca] rate. Quarters at low rent 


Write 
\articuia©rs 
ind 
taché, 

N 


application forms and further 
stating briefly age, qua tions 
ence, c t 4 > tmen 
Office | High Commissioner 
aecria House h 
and Avenue, 


exper 


UNIVERSITY OF SOUTHAMPTON 
HAWKER-SIDDELFY READERSHIP AND 
LECTURESHIP IN NOISE RESEARCH 

Applicat S are it 1 for the 
versity posts 
search tenable in 
and Astronautics 
Candid 


Department 


rsity 


ARCH 


ANCER 


ary, 33 
00 G/8 


on SE CROPS RESEARCH 
He f Mycology and Bacter 
pp nvited§ for 


n Oc 


INSTI 


ym 
niment 

£1.666 (£1 

ther details 

to Institute W 

tington Littichampton Sussex t 

ications, with names of three referees 
be submitted before June 30, 1961 


a 
rthine 


app 


NATURE 


UNIVERSITY OF BIRMINGHAM 

DEPARTMENT OF CIVIL ENGINEERING 

Applications are invited for three Lectureships 
in Civil Enginecring Salary within the scale 
£1,050 by £50 to £1,400 by £75 to £1,550: £1,550 
by £75 to £1,850, according to qualifications and 
experience. Appointments will date from October 
1, 1961, and carry F.S.S.U. and family allowance 
benefits Applicants should have a good honours 
degree in enginecring or applied mechanics and 
one of the following: (a) Theoretical and exper 
mental experience in strength and elasticity of 
matcrials, including experimental stress analysis 
(b) Specialized knowledge of modern structural 
theory and, in particular, of plastic design. (.) 
Knowledge of reinforced concrete theory and 
design The Department is well equipped for 
Structural and Experimental Stress Analysis re 
search which would be encouraged 

Applications (three copies), Maming thr 

erees, should be sent by June 12, 1961, to th 
cgistrar, the University, Edgbaston, Birmingham 

from whom further particulars may be 

»btained 


UNIVERSITY OF LONDO! 
KING'S COLLEGE 

The College will require on October ! 
1961, or as soon as possible thereafter. 
Lecturer in Electrical Engineering Appii- 
cants should have a good honours degree 
in electrical engineering. Preference may b« 
given to an applicant with special interests 
n electrical machinery 


£1,050 by £50 per annum to 
75 per annum to £1,625 
then subject to review by £75 to £1,850 A 

idon allowance of £60, family allowances 
. benefits will also be payable 


Salary scale 
1,400 then by 


ntment and application 
forms ma ¢ ned from the 

King’s ! London Strand 

Comp must reach him by June 


app 
ybta 


Conditions of 


UNIVERSITY 
CANADA 
amme applica 


DALHOUSIE 
HALIFAX, NOVA SCOTIA 
AS pari an 
tions are invited for 
Assistant Profess 
dical and scien 
h in embryolo 


andidates with 


expansion pr 


WESTFIELD COLLEGE 
Hampstead 


App 


subm 


AN ORGANIC CHEMIST IS IRED 
t of research 
ind the 
ffers goo 
and 
lable for 


a universit 


ecliit 


UNIVERSITY OF LONDON 
KING'S COLLEGE 

The College will require on October 1, 
1961, an Assistant Lecturer in Physics 

Salary scale: £800 by £50 per annum to 
£950 A London allowance of £60, family 
allowances, and F.S.S.U. benefits will also 
be payable 

experi- 
be pro- 


for research in cither 
theoretical physics will 


Facilities 
menitai or 
vided 

Conditions of 
tion f 


appointment and applica- 
rms may be obtained from the Regis 
trar King’s College, London, Strand, 
Wis ompleted forms must reach him 
by May 31 


WELSH COLLEGE OF 
ADVANCED TECHNOLOGY 
DEPARTMENT OF MATHEMATICS 

Applications are invited for the following posts 
One Principal Lecturer One Assistant Lecturer 
Grade * B.” In addition to teaching duties, the 

Lecturer w be required to assist the 


| Oxford 


the Department in administrative work 
ling and industrial experience are desirable 
nent is iipped with a Stantec Zebra 
Compute ind shortly commencing 
Dipioma in Operational 
na in Technology in Statistics 

that the Principal Lect 


Salaries 


fi rther particulars 
strar at the Col 
mmpleted 
1961 
“PRESS\ 
to the 


sturned by J 
ROBERT 


Governors 


WELSH COLLEGE OF 


ADVANCED TECHNOLOGY 
DEPARTMENT OF COMMERCE AND 
ADMINISTRATION 
Reader 
Duties to 
800 


As ne 


June 
ROBERT PRESSWOOD 
Clerk to the Govern 


THE POLYTECHNIC 
REGENT STREET, LONDON, W | 
DEPARTMENT OF MATHEMATICS AND 

PHYSIC 


annum 
£1,550, 
annum 
i re- 
he ob 


yiscap 


RICHARDSON 
r of Education 


THE 
require 
var Oxford 
n, to 


RAL RESFARCH Cot 


for 


LTt 
rW 


abstract 
(organ 

ige of languages are 
would be in the grad 
Officer (£450 10s. at 18 
graduates, and { 
acceptable qualifi Applications 
names of two refere to the Secretary 
tural Research Coun Weed Research Organiza- 
tion, Begbroke Hill, Sandy Lane, Kidlington 
within two weeks 


> apm ment 
Experimental 
£984) for 


22 having 


; 

| 

| i 

| ag 

| 

=) 
| 
ine 
| 
| 

| 

The 
| Res 3 

have appro ates ij 
|} for the Grad B post should be honours 
| aduates. A recently qualified era ite Ww 1 be 

nsidered §3=Principal Lecturer, £1.750 4 4 
by £50 to £1,900 Assistant Lecturer (Grade 
| £700 by £27 10s. to £1,150 4 allowances 
| (minimum for a good honours 
Forms o ipplication and 
nay be obtained from the R 
we | forms are to be re eae 

| 
; 

| 

| 
| 
ee : a acrodynamics and should be able to lead research | my to teach , fo 
Segre in one of these ficlds. The successful candidate 1 conduct re- | Be 
w be expected e re to postgraduate ¢ will be given | 
ers students. Candidates for the post of Lecturcr | tO CoRR @ sci fegree in zoology or | ™ ag 
should have a zg 1 honours deer r its equiva medical q fication a 
ae ~ ent, toe r with son research experien + Assistant Professor in Gross Anatomy primarily Full particulars and forms of application may Pah 
Bs ae -_ { these subiects Applicants need not neces to teach gross anatomy. with Pportunities t brained from the Registrar at the College os, 
| participate ja research and ia other respondibili- | Cethays Park. Cardi, to wi pieted forms 
rt ; Salary for the Readership will be n the scale | ties of the department Modern facilities for | suld be returne Bk 
he a of £1,650 by £75 to £2,400 by £25 to £2.425, and research ay ble The salary for an Assistant | 
roi Paes for the Le reship on the sca f £1,050 by £50 | Professor with medical qualifications will be not rs Be 
to £1,400 by £75 to £1,850, with a merit bar at ss than fepending upon qualification 
anes £1.475. F.SS.U. and child allowances Inquiries for both appointments should be | ns 
A eee Further particulars of either post may 6 ph. | addressed to Professor R. L. de C. H. Saunders | ee 

tained from the Secretary and Registrar, The | Canada House, London. England 

(seven from U.K. applicants) should be | OF | 

for th Lecturer in Physics, duties to mmence on Sep- 

R | Physics The successful applicant w be re- | xf Honours degree in Physics and be at 
va a An PPOrtuNnity eats | cture n the subiect up to BS (Sp 

Binchen ophys sin ¢ | Physics standard. Previous ‘ecturing, industrial 
bem ct & team engagred in studi for 
C_.E.RN. ar the Rutherford Laboratory. Salary | esearch experienc s desirabl Research 
of the Biochemistry f hone 1 radioactiv rk j th 
by £50 to £950 per annum. plus Lon ‘ raged in the Departmer The 
1 FOSSESSION ih Ir ndor lowar yf 3 £5 
Jeeree would be an adva but is excen. | DOintment w ute from October 1, Pan | OF 
Sal MR ther part ars may be obtained from the Secr A form of application, which st 
to Annlicat names ary Council, Westfield College Hampstead. | irned 4 na Ji 
ta Sumner Placc, | London. N.W.3, to whom applications (five | DY Sending stamped addressed enve 
S$ W.7, quoting ref | copies), stating ag alifications and experience, Be uNncers:gt 
together with the names of three referees, should | 

TUTE w De- | 
ay De- | N- 
Partn Ss post, n 
which 1961, on | p Sec- 
retirement pres Candidates should le 
oe. hay wide experience of research n plant dis | tie ad 
cases caused by fune and bacteria a special | inv 
nterest in micr ms as The can ce ir 
ikase associa } chemistry Apply in writing to the Director of he 
would | Research, The British Food Manufacturing In 

} cipal lustries Research Association Randalls Road 

January Leatherhead. Surrey, giving details of educationa 

ee ahi f qualifications an xperience and state salary . 

Road expected The post arries »mparable pension 
whom and fe insurance rights Applications 
a es i should } be marked Private and Confidential.’ 4 

os: 


liy 
UNIVERSITY COLLEGI 
IRADAN NIGERIA 
hig 
G 
\ 
I 
J 

UNIVERSITY COLLEGI 
IBADAN NIGERIAN 

1) Ar 
Ss 
P 
( A 
D 
j 
y H 0 
WwW 
UNIVERSITY COLLEGH 
IRADAN. NIGERIA 
Pt M 4 Apr 
\ 
‘ 
( 
\ S WwW 
UNIVERSITY COLLEGE OF 
SWANSEA 
> ( 
M 
th 


MANCHESTER COLLEGE OF 
SCIFNCE AND TECHNOLOGY 
t t rsit 


NATURE 


May 20. 1%6I 


\ Sheff 
Mc Work 
D> B I S 
I 
) « TQ 
‘ 
\ 
‘ g and 
SS 
Vw t 
RA k I W 


UNIVERSITY OF EDINBURGH 


HEPARTMENT OF NATURAL PHILOSOPHY 


UNIVERSITY OF LONDON 
KING'S COLLEGI 


UNIVERSITY 
COLI 


OF BRITISH 
MBIA 


LOW TEMPERATURE PHYSICIST 
The t rsit t Ta t for a vaca 
the Low 1 tory The 
pois k and 
appropr exper t 
applicant Ih slaries are $7,000 
Assistant Pr ’ A ate Profe 
bora 
ore f af you to take charge a 
| f th work 
For fuller write ¢ G. M. Shr 
Head. Department Physics, Universit f British 
Col t \ 
UNIVERSITY OF MANCHESTER 
Applications are vited from eraduate 
Phy « t Meta v. B ey or FE 
t fA Dent 
Mat It “ 
nat s. App considered fr 
t at Th 
pe f fi and ampl 
acilit na ale 
p of F.SS.t 
Allow 
\ s sh ter than Jun 
t R 4 t sity. Man 
n Ww ars an 


M 
M la 
t pr 
i 
) to £1.85 
' 
( 
the M 
( M 
ASSISTANT LIBRARIAN AND ABSTRAC 
>with k 2 hemist 
‘ 
Pi 
f 4 ‘ ficat 
at 4 P j 


UNIVERSITY OF MANCHESTER 


AY Assist 
| ( Salary a 
with berst 
t t t han Jr 
R Ma 
t t rt 4 
pp ay be obtained 


Dey 
I 
1s 
x \ i 
x 
CHARLES H. STEWAR 
UNIVERSITY COLLEGE Ot 
NORTH WALES 
\ t 
Head \ ) 
1 k 
wut t x! I 
vw ‘4 A r 
xp 
Th 
i 
tor ‘ re 
\ 
Ba it 


CITY OF LEICESTER EDUC 
COMMITTEE 


LEICESTER COLLEGE ¢ PECHNOLOGY 


ATION 


AND COMMERCE 
P pal: W MS Fi 
Arr 
\r ( 
Som xper 
Sa 
Bi 
re 
I 
‘ R este 
UNIVERSITY OF EDINBURGH 
RIOPHYSICS DEPARTMENT 
RESEARCH ASSISTANTSHIP IN PLANT 
| RIOPHYSICS 
AI t 
\ t 
H D> 
i 
] R \ st ‘ 
x 
1) 
ler 
| #425 t FSS! 
tt ‘ 
j tt 
\ 
Biop 
|: M RK at 
SENIOR MAP OFFICERS DIRECTORATE 
Folworth, Surt t 28 on M 
as tert 
t 
ur phot oO rv raf fror 
Pron Write ¢ 
Service 8B Gardens, Lor 
late J 
ASSIST ANI REQUIRED FOR BIOCHEMI 
al arch f th k post 
whict ft rad ‘ 
Whitiev ¢ 
4 Institut f 


« 
B I ! 
L 
T TRANSFER ae 
HEA 
rSS 
Reg K ! 
Strand wc? i n 
\ 
| 


eely 


NATURE 
UNIVERSITY OF GLASGOW DEPARTMENT OF AGRICULTURE |! FREETOWN TRAINING COLLEGI 
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Scum f «nt ad sta va within 
na x Superannua 
Te n ma tained from 
Macaulay In for So 
Resea k Abderd t whom 
it ¢ 1 bet June 14, 1961 


UNIVERSITY COLLEGE OF 
SOUTH WALES AND 
MONMOUTHSHIRE 


Applications af nvited for the post f Assis 
tar Lecturer or Lectur n the Department f 
Ma natics 

Further particulars may be obta ned from the 
Registra University College, Cathays Park 


Cardiff. to whom applications (six copies) should 


sent n ater than June 24, 1961 


ST. THOMAS'S HOSPITAI 
MEDICAL SCHOOL 


LONDON, 5S.E.1 


Applications are invited from science gradu 
stes for the post of Research Fellow to w rk in 
h Department Bact ay A medical 
yualification S Mot necessary Commencing 


salary within the rang 0, according 
sec and qualifications, together with children's 
wances and 
rther details may be obtained from the Pr 

te f Bacter ay 


WRIGHT-FLEMING INSTITUTE OF 


M hiology. St. Mary's Hospital Medical Schoo! 
seeks a Medical or Science Graduate with experi- 
en f virus isolation and menosis for a fre 
search project on pecif hritis and 

sted «=probier t nny October 196! 
The post w Jd offer an opportunity for work f 

» higher degree Salary. ct according ag 


and experience 
the Secretary 

t ey St Mary's Hospital 
Paddinegt London, W 2, before 


Wright-Fleming Institute of Micr 
Medical Scho 
June 30, 1961 


UNIVERSITY COLLEGE OF 
SOUTH WALES AND 
MONMOUTHSHIRE 

ior at ted for a Research Ass 
ate to perform theoretucal work on semiconduc 
tors, as ember a small group in the Depart 
Ar Matt Ih pp tment 
A f 4 per three yea he first 
pia w i Salary to per 
lepend age and fications 
Ar at | t tw 
h Prof P. T. Landsberg 


MESSRS. CLARKE, CHAPMAN & 


CoO. LTD 
VICTORIA WORKS, GATESHEAD, & 
Inyvit ip ants for the f wing position 
Con ter Progran t It app ted person 
at t la ’ rs degree nathe 
h hav jer- 
at freedom tor work “lw be concer 1 not 
with the n ha proeramming Cnclud 
passag thr gn ar t ne) but 
work Some t lhe a aly f ndividua 
arch Excellent progres 
salary mmensura With pos and 
ja with age and experience 
Picase writ first instance to Personne! Officer 
h at e address All applications treated 


test fide 


UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF BIOCHEMISTRY 


Applic ns are invited for the post of Rescarct 
I “ the Department Biochemistry 
Sur {, within the range of £800 to £900 per 
: n, will be related to qualifications and ex 
Appointment carries F.S.S.1 and 

la ya wance benefit 
at s (thr pies naming two reterecs 
be sent before June | 1961, to the Assist- 
: gistrar (Science), the University, Edgbaston 
Birr am 1S. from whom further particulars 

ht 


CERAMIC RESEARCH 
LIAISON 
A y ne s n praduate referably with tw 


v 1 am wh wa 

av 2 w e volved An person- 
ality capa y reanize major pre 

Appointment will be Sctrenufic 
On r grad qualifying f membership of 

Applications fo wtiting, to the Director of 
Research Dr N F Astbury The British 
Ceram Research Association Queens Road 
Penkh Stok Trent 


UNIVERSITY OF CAMBRIDGE 
STATISTICIAN 
Applications are invited for the post of Statis- 
ticlan to the Medical School Applicants should 
be graduatcs in mathematics, mathematica! 
Experience with punched 


statistics. or statistics 

cards and electronic computers would be an asset 
The appointment will be for five years from 
October 1, 1961, in the first instance Salary 


£1.250 by £50 to £1,400 by £75 to £1,800, accord- 
ing to experrence 

Applications should be made in writing to Dr 
G. A. Gresham, the Medical School, Tennis Court 
1961 


Road. Cambridge, not later than June 4 
INSTITUTE oF CANCER RESEARCH 
Roval Cancer Hospital Research Assistant re- 


laboratories at Sutton, Surrey, for in 
radwactivity of biologica 
vaterial The post is one of responsibility re 
quiring varicty experimental skills and 
personal imitiative Applicants should be over 2 
possess A.IS.T City and Guilds or 


quired in 


stigations into the 


years and 


yuivaient qualification, together with experience 
na sical or biochemical laboratory Salary 

1 M.R.C. scales in the range £600 to £750 
Apr ations. with names of two referees, to the 
Secretar 43 Sumner Place. S.W.7, quoting ref 

TECHNICIAN (FEMALE) REQUIRED FOR 


new expanding Physics Laboratory Salary at 
minimum age 2! £570 rising to £710 Qualifica 
tions G.CLE A’ level in physics and mathe- 
< f similar Work chiefly concerned with 
diagnosis and treatment using radioactive isotopes 

Further particulars may be obtained from Hos 
pital Secretary. Dudley Road Hospital, Birming 


UNIVERSITY OF SUSSEX 


Applications are invited for th 
Cc 


THE 


HAIR OF PHYSICS 
nd the 
CHAIR OF CHEMISTRY 
from 1962 
The salary will be ss than £2.600 per 
annun plus family allowance and F.S.S.t 
henefits 
Further particulars may ™& btained from the 
Registrar, University Colles Sussex, Stanmer 
House, Stanmer, Brighton, to whom applications 
should be sent by Jt x, 1961 


UNIVERSITY OF OTTAWA 


OTTAWA, ONTARIO. CANADA 
Assistant Professor in Pharma ‘gy required 
Ph.D. or MB. Salary $6,000 to $8,500, accord 
ng to gualifications and experience 
Applications to Professor M. F. Murnaghan at 
the above jdress 


U.S.A 
UNIVERSITY SCHOOL OF 
MEDICINE 


CRLIGHTON 


One Lex eship in Anatomy 
To part ach Gross Anatomy t 
med a s Septemb t« 
June ry: $7,000, plus passag 

Picase send cur m vitae to Dr. W am T 
Niemer, Department of Anatomy, The ¢ ghton 
University School of Medicine, 302 North 1I4th 
Srre Omaha 2. Nebraska, U.S.A 


HOUGHTON POULTRY RESEARCH 


Station invites applications for a Research Worker 
ts Leucosis Experimental Unit Vet ary 

| qualification desirable and postgraduate experience 
in virology. pat allied fields essentia 


Grading Senior S Officer (£1,302 to £1,654 
per annum) salary acc jing ¢t 
qualifications and Supera ition 
fer FSS. Applicat with names of three 
referees, to the Secretary Houghton 
Hun ! before June 24, 1961 
HOUGHTON POULTRY RESEARCH 
| Station invites applications for a Physi gist with 
research expericnce Grading Senior Scientific 
Officer (£1.302 to £1,654 1 nt Principal 


Scientific Officer (£16 annum), ac 


to qualificat xperience Super- 
annuat under »plications with 
names of three referes yn Secretary 
Houghton, Huntinedon 24, 1961 


HOUGHTON POULTRY RESEARCH 
Station invites applications tor two Research 
Assistants Both posts superannuable on the 
Assist Experimental Officer grade (£625 to £984 
per annum) wmencing salary according to 
qualifications, experience and age Post (1) Assist 
ant Histologist, main Sta 1. Experience in histo 
logical techniques essentia Post (2) Research 
Assistant in Leucosis Experimental Unit including 
responsibility for supervision »f junior technical 
staff Experience in tissue culture techniques 
desirabic App atiIONS with names of three 
referees, to the Stat Secretary Houghton 


Huntingdon, before June 24, 1961 

BSC. OR PH.D. REQUIRED 
anism of androgen action in 
synthesis Opportunity 
work permitted for 
D. Kochakian 


BIOCHEMISIS 
for work on the mech 
protein and nucleic acid 
for advancement Graduate 
Professor Charles 


BSc. appointec 
University of Alabama Medical Center, Birmine- 
ham 3, Alabama 

BIOCHEMISI NON-MEDICAL, BASIC 


for period July 31 tw 


erade, required as locum 
September 2. 1961, at Group Laboratory, Epsom 
District Hospita Salary, etc as defined by 
the Whitley Coun Applications to Group 
Secretary Epsom District Hospital, Dorking 
Road. Epsom. Surrey. by Mav 31, 1961 

LEVY WEST LABORATORIES OF 


require a graduate for work on very 
chemicals. Some physica! leanings 
experience helpful but not essen- 
Write or 


Wembley 
pure inorganic 
uselul Outside 
tia!. Salary according to qualifications 
telephone WEMbiey 1088 


THE LONDON HOSPITAL, W HITECHAPEL 
E.1. has vacancy in their Physics Department for a 
Physicist in the Senior Grad: Applicants should 
have an honours degree in physics and previous 
experience in radiation physics Duties will in- 
clude problems arising in radiotherapy. although 
the department's interests are not limited to this 
field There are good opportunities for develop- 
ment and research, and technica! assistance includ 
ing a first-class instrument w wkshop Salary 
£1.300 to £1.70 Applications, with the names 
f two referees to the House Governor by May 31 


Ay ‘ ns af " tor the post of: Reader ap 
‘ Dir the ¢ n 
Lat at Ca t 1 possess the 
t and rect arch, 
‘ tt work tt Laboratory 
tains tron digital and ¢ 
rs). a to take a leading 
fustr j ta feces Pa for such | j 12. 19% icy 
t « 
= 
| 
4 
— 
t 
t dearce microb ne | 
‘ h te logy t work on the 
‘ arty - th 
— 
— ? 
- 
Ilham, 18 | 
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UNIVERSITY COLLEGE 
NORTH STAFFORDSHIRI 
DEPARTMENT OP PHYSICS—RESEARCH 
STUDENTSHIPS AND ASSISTANTSHIPS 
A vanety of research Studentships j 
ships vacant Physics De 


npicting first Jegree this 


MEDICAL RESEARCH COUNCIL | 
NEUROPHARMACOLOGY RESEARCH UNIT | 
DEPARTMENT OF EXPERIMENTAI 
PSYCHIATRY, THE MEDICAL SCHOOL, 
BIRMINGHAM, 15 
are invited from 


graduate 
n science to k 


w 
Summer 
al nervous system u ctr h ips within departmec 
and behavioural t Stgraduate students presen 
rking for 3 her degree in the | n ar terest (1) Magnetic resona 
Birmingham ill t th State including work at ver 


lific 


at ms OF 
harges with part 


work 


search Unit 

rimental Psychiat 

smal 
cathodes ar 

may be 

DURHAM 

ASTLE UPt 


UNIVERSITY OF 
KINGS COLLEGE 

King’s 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 
DEPARTMENT OF CHEMISTRY 
ALBRIGHT ANI) WILSON RESEARCH 
STU DENTSHIP 
Studentship 


maximum 


obtained 


NOTTINGHAM UNIVERSITY OF MANCHESTER 
tor- RESEARCH STUDENTSHIPS IN SCIENCE 

SIU nvited for the above studer 
w three 


UNIVERSITY 
Applications 
ship in Z gy 
by £600 years 
from candidat ,DSIR R 
Aditions of 3 ue t and for app ntship ndidates must hold the degree 
cation, t rne ur from the ne ter of a British ersity other 
Regist r 


OF 


Applications are 


HOUGH 
Station invi 
experienc rading nufic | rm f 


TON POULTRY RESEARCH 
tes ications for her hester 13 


applicat 


and fa 
search 


HENRY LEWES 


SHIP 

j r the above 
n October 1, 1961. Th 
his whole time to re 
in the opinion of the 
with his origina 


an exper 


capericn GEORGI 
Applicat 
Sex STUDENT 


24, 1K Apr atiIONS are 
} ship which will be vacant 


GRANTS & SCHOLARSHIPS | ro ter 


wk except such as 
does not interfere 
UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 
Applications invited f Research Studentship t? 
organic chemistry, value £425 per annum (plus of one referee, to Professor Sir Brvyar 
fees), provided by Smith. Kline and French Ltd Matthews, Physiological Laboratory, Cambridge 
The successful candidate will work for a higher | by July 1, 1961 The Student is expected norm 
degree under supervision of Dr. G. Jones, on , work in. the Physiological Laboratory 
heterocyclic syntheses in aza-steroid ficid though in exceptional ynditions h 
ations, together with names of tw 


»yhtain pe n to work clsewhere. Emo! 
should reach the Registrar, the College ment depends on qualifications, up to a 
Staffs, not later than June 1 ’ 


the 


before Student 


June 


send (a) a 
their need 


subject of their proposed research 


rmiss 


1961 of £750 per annun 


maximum 


UNIVERSITY COLLEGE OF 


NORTH STAFFORDSHIRI 
DEPARTMENT OF CHEMISTRY 
INSTITUTE OF PETROLEUM RESEARCH 
STUDENTSHIP 

Studentship valu 


two 


Ph.D. degre 
timer 


rf 
to the Registrar 


1961 
ron r part 


“ 


LECTURES AND COURSES 


MIDDLESEX COUNTY 
COUNCIL EDUCATION 
COMMITIEEF 

LEGE OF TECHNOLOGY 

WOODLANDS AVENUE ACTON WwW 3 

DEPARIMENT OF MATHEMATICS 
SPECIAL EVENING COURSES 

1961 /62 


BRUNEL CO 


h 


AL TOCODE FOR MERCURY DIGITAL 
COMPL TER 
NUL MERICAI ANALYSIS FOR Al 
MATIC COMPLTERS BASED 
CHEBYSHEYV POLYNOMIALS 
INTRODUCTION MATHEMATICAL 
PLANNING 
NUMERICAL METHODS 
PROGRAMMING THE 
ELLIOTT x03 
VECTOR ANALYSIS 
DIFFERENTIAL EQI 
SOLUTION OF PARTIAI 
EQUATIONS BY 
CAL METHODS 
MATHEMATICS FOR 
ENGINEERS 
MATHEMATICS 
ENGINEERS 
INTERMEDIATE STATISTICS 
FINAL STATISTICS 
QUFULEING THEORY 
TIONS 
IRMATION 


ON 


NATIONAL 


ATIONS 
DIFFEREN 
NUMERI 


MECHANICAI 
FOR ELECTRONIC 
AND APPLICA 


THEORY 
may be 
Mathematics 


INI 
I 


ihe 


yhtaine 


Depar 


ll par 
Head of th 


HOSPITAL MEDICAI 


SCHOO! 

(UNIVERSITY OF 

PADDINGTON 

DEGREE IN RADIATION BIOLOGY 
| AND RADIATION PHYSICS 

| yurses will start in Odctot 

will be considered for 


ST. MARY'S 
LONDON 
W.2 


1961 


DSIR 


ms should be made to the S¢ 


whom full details may be obtained 


‘E.R.P.’ PLASTIC TUBING 


@ WATERCLEAR AND FLEXIBLE 
@ STERILIZABLE AT 120°C. 


@ NON-PYROGENIC AND NON-TOXIC 
@ RESISTANT TO MANY CHEMICALS 


ESCO (RUBBER) LTD. 34/36 somerrorp Grove, LONDON, N.16 


Manufacturers of Rubber, Silicone Rubber and Plastic Products 


4 
Be 
| 
| 
| 
wosTam annum f ‘ 
| able for thermoct al research in cyclic hydro ; 
tosica carbons and c nus cac 2 
University of 4 
Apr ations, in writing, should be addressed 
Dr. P. B. Bradle j Kee afls, acut 
| 
| 
n the De partment of 4 | 
renewable annually up 
years The commencing 
wili be determined at 
Tat jing to ag jualifi per 
cite Genie wance and F.S.S.U. | able for thermochemical research on phosphor I en 
benefits npounds, leading to PhD. degre ‘ ! 
ars 3 Further par rs may be obtained from the | under sup n of Dr. C. T. Mortimer | Ge 
| 
iT nd S tary Kings ¢ to | Applications from graduates prospect | 
, whom applications, together with the names and | graduat n chemistry or physics should be sent | a 
a ae addresses of thr persons to whom reference | before July 1, 1961, to the Registrar, the Colles | af 
Jie: a may be made, should be addressed so as to reach Ke Staffs, from whom further particulars may tt 
him ater than June 6! | 
July | 3 
the Registrar, the University, Man- | 
3, from w further part lars an | 
| 
or 
inder F.S.S.t | 
referees, to | 
2 
4 
eles 
| 
| 
¥ 
| 
| 
| 
| 
gid 
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NORTHERN POLY TECHNIC 


H Ost 


ASGOW POSTGRADLATI 


MEDICAL BOARD WELSH COLLEGE O| | DEPARTMEN 


SESSION 


F PHYSICS 


MEDICAI AND BIOLOGICAL ADVANCED TECHNOLOGY 
DEGREE COUR 


PARTMENT OF MATHEMATICS IN 


» IN 


OURSE IN 
Hi 


ARCH LEADING 
I H ) 


HUDDERSFIELD COLLEGI 


LECHNOLOGY 
p r WIE. S MBI 


NIVERSILTY OF ABERDEEN SI MMER SCHOOL IN CHEMICAL 
EN 


LESSWOOD 


RSES IN POLYMER NGINEERING 
MASS AND MASS-HI TRANSFER 
AND SILICATE CHEMISTRY OPERATIONS 


NORTHERN POLYTECHNK 


14 


H 


TRADE ANNOUNCEMENTS 


UNWANTED MICROSCOPE TURN IT 
at price Y pes 
br 


to cash. We 


of wire-wound 
components 
under vacuum 


RESIN 
IMPREGNATION 


N.G.N. new ‘Resin-impregnating Plant’ not only ensures 
better and far more thorough impregnation of all types 
of wire coils—its faster cycle of operation, coupled with 
carefully designed thermostatic control of vessels and 
pipework, plus full bore resin transfer valve, all combine 
to speed output while reducing costs. 


Work chamber is evacuated to 1 micron Hg. to degas and 
dehydrate components which are then impregnated under 
a pressure of 80 Ibs. p.s.1. 


Surplus impregnant is completely recovered. Absolute 
reliability, both as regards thoroughness of impregnation 
and regular output is assured. 


Enquiries for special plant to user requirements are 
especially welcome. 


N.G.N. ELECTRICAL LIMITED 


AVENUE PARADE, ACCRINGTON, LANCS, Tel: Accrington 35611-2 


ie 
PHYSICS for 
\ DEGREES 
Hospit G UNIVERSIDY OF LONDON 
ue POSTGRADUATE BS PECIAL DEGREE 
a 
™M 7 BS GENERAI IEGREE 
G ADV AS LEADING TO MS 
Hi ) Mathema RE 10 MS i PhD 
y \\ t Park uf 
| Ki 
CHEMIS 
( mistry and § tim res and practica 
Absort 1 Stripping. Air Condit 
| we lve Depa ation of Vapour At st 1 hav 
| DEPARTMENT F PHYSICS Ss f K ar r HNC in Eng r or Science oe 
D G for th yurse in Poly f Techn Hud f 
‘ Pp sor G. M B DS 
AS er ( Mes W alk Old | 
‘ essed in addresses of two per- | in 
rdertak i b | he Va {ca ‘ow 
Bond Street, London. W 4 
ae 
; 
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4 
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NATURE 


THE LEADING INTERNATIONAL JOURNAL OF SCIENCE 


Published Weekly Two Shillings and Sixpence 


* 


“NATURE” surveys the whole field of pure and applied science, and is authoritative and topical 
t is read by scientific workers all over the world. 


* 


Every issue includes 
A LEADING ARTICLE—on science in relation to modern life 
REVIEWS—each by an authority on the subject discussed 
GENERAL ARTICLES—surveying new discoveries and developments. 
NEWS and VIEWS—on current topics and events. 
DESCRIPTIVE REPORTS—of scientific meetings. 
LETTERS TO THE EDITORS and SPECIAL ARTICLES—in which 


workers of all countries of the world describe their current investigations. 


and public affairs. 


scientific 


A classified list of recent Scientific and Technical Books is included each month. 


* 


The charges for direct postal subscriptions, postage paid to any part of the worid, are 


12 months ic 
6 months (26 issues) 


i4 4 0 
3 months (13 issues) f2 2 0 


(i. 


Piease send me “NATURE” for .... months, beginning with the issue for 


for which I enclose remittance value 


Name 


MACMILLAN & CO. LTD.. St. Martin's Street. London, W.C.2 


q 
eelix 
| 
| 
‘ 
| 
| 
1 
i] 
| 
| 
| 
| 
| | 
=| | 
i] 
4 


celx NATURE May 20. 1961 


The NEW and IMPROVED 


MERVYN-HARWELL 
SQUARE WAVE 
POLAROGRAPH 


This is the instrument which, applying 
the famous Harwell team’s principles, 
continues exclusively to supply the 
U.K.A.E.A.'s highest demands for the 
fastest, ultra-sensitive analysis, in its 
Research, Weapons and Production 
Divisions. 


SPEED SENSITIVITY 
Sampling rate exceeds Determines traces at 
80 full analyses per day, levels of 0.001", in 
even when deoxygena- sample weights of 20 mg 
tion might be necessary. and down to 10-9 molar. 
for for 
Industry Research 
Write for further information mentioning * Nature’ to 


MERVYN INSTRUMENTS 


WOKING - SURREY - ENGLAND - WOKING 5200 


- worlds— 
> 
BY 
j 
? 
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RECORDING 
MICRODENSITOMETER 


This high-speed, double-beam, self-balancing wedge 
instrument, giving direct density recording, has 
become a standard wherever quantitative infor- 
mation from photographic films or plates is required. 


Infinitely variable primary and slits 
(variable in both directions). 

Rapid interchange of wedges of different 
ranges and also of different laws. 

Plate advance proportional to rate of rise of 
density at the end slit. 

Coupled sample and record tables, driven by 
a single motor. Ratios 1—1,000: 1. 
Automatic Integrator optional. 


For Emission & Absorption Spectroscopy, X-ray, Raman & Mass Spectrometry, X-ray Diffraction, 
Interference Microscopy, Cytology, Lunar Mapping, Research on Photographic Emulsions. 
FOR FURTHER INFORMATION AND DEMONSTRATION REQUESTS PLEASE WRITE TO: 


"JOYCE, LOEBL & CO. LTD. 


PRINCESWAY, TEAM VALLEY, GATESHEAD-ON-TYNE, ||, PHONE LOW FELL 75225 
TECHNICAL SALES AND SERVICE IN MANY COUNTRIES 


X-RAY MICROSCOPES 


AND SPECIAL TUBES FOR 
V.F. FOCUS (‘nance ) RADIOGRAPHY 


Please address enquiries to 


ELECTRON-PHYSICAL INSTRUMENTS LTD. 
433 STRAND, LONDON, W.C.2 


the Registered Trade Mark of 
GURR GEORGE T. GURR LTD. 
Since 1915 ““"GURR’S” brand of MICROSCOPICAL STAINS and 

Reagents has become world-famous 

if you want this world-famous brand specify ““GURR'S”’ 

and refuse any other 

Ask for catalogues 
GEORGE T. GURR LTD. 
136-138 NEW KINGS ROAD, LONDON, S.W.6 


MANSFIELD OIL-GAS PLANT 
FOR LABORATORIES’ GAS SUPPLY 


* Reliable * Simple to Operate * Safe 


Provides a gas supply at a constant calorific value of 1,350 
B.T.U.'s per cu. ft. produced from Light Diesel Oil, Gas Oli, 
Paraffin, or other suitable oils available at low cost. 

Enables the efficient use of a full range of modern gas 
burning appliances in any part of the world. Ideal for glass 
blowing and gives perfect oxidizing or reducing flames with 
ordinary atmospheric burners. 

For full particulars send details of estimated number of 
burners to be used 


MANSFIELD & SONS LTD. 


62 HAMILTON SQUARE, BIRKENHEAD 


Research sano iiuminating MAGNIFIER 


Iluminates as it magnifies—a high power illuminating magni- 
fier for clear and easy vision. Suitable for all occasions when 
a combination of comparatively high magnification and good 
illumination is desirable. Although this magnifier was 
originally designed as a tool room magnifier for the scrutiny 
of metals for flaws or fractures, it is equally suitable for many 
other purposes. The RESEARCH provides a magnification 
of approximately » 8, suitable for Doctors, Scientists, Works 
Inspectors, Jewellers, Philatelists, Bankers, etc. It has been 
adopted by several leading British and Commonwealth 
manufacturers as a standard item of equipment for their 
Inspection departments. 
Price (with case) £4 3s. 6d. 


Newbold & Bulford Ltd. 


Manufacturers and Exporters of Scientific Instruments 


ENBEECO HOUSE, ROGER ST., GRAY’S INN RD., W.C.1 
TELEPHONE: CHA 5614 (3 lines) 
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Gallenkamp 


(ABSORPTIOMETER) 


A NEW ADVANCE IN 


RAPID READING 


REFERENCES 

King, 1. D. P. Wootton, 
Microanalysis in Medical Bio 
chemistry, 3rd Edn 1956 
G. E. Delory, Photoelectric 
Methods in Clinical Biochem 
istry. 


This calorimeter takes advantage of the latest remark- 

able improvement in moving coil meters. The new 
‘Centre Pole’ principle has yielded an instrument of all the 
virtues, extreme robustness and rigidity, accuracy, high-sensi- 
tivity, and brisk stick-free action which gives precise readings in 
3 seconds. The S in. scale is calibrated directly in extinction (BE). 


APPLICATIONS 


Clinical Tests and Bio-Chemistry. Blood, Urine, 
Body Fluids, etc 
Food Chemistry. Analysis and Quality Control 


fast action—precise reading in 3 


secs. 
directly calibrated in extinction 


Analytical Chemistry. Inorganic and Organic 
Analysis. 

Agricultural Chemistry. Soil Analysis. 

Metallurgy. Iron, Steel and Non-Ferrous Metal 
Analysis 


(E) 

one knob operation 
3-position sample holder 
tropicalized 

stabilized light source 


ASK FOR FUBLICATION 603 


ARE YOU ON OUR MAILING LIST? 
We produce many publications giving 
details of our latest developments in 
laboratory equipment. Make sure that 
vou get copies of everything by having 
your name on our mailing list. A request 
from you will be welcome 


Travelling in Europe this June ? 
Visit us at the ACHEMA CONGRESS. 
Frankfurt Am Main (June 9-17), Hall 11 
Stand B4 


SUPPLY THE WORLD’S LABORATORIES 


A. GALLENKAMP & CO. LTD. J. W. TOWERS & CO. LTD. 

| Victoria House, Widnes, Lancs. Telephone: Widnes 2040 

; MANCHESTER : 44 Chapel St., Salford 3. Deansgate 4992 
STOCKTON-ON-TEES, 28 Bridge Rd. Stockton 65141 . 


fechnico House, Sun Street, London, E.C.2 
Telephone: BIShopsgate 3211 | 


Printed in Great Britain by FISHER, Kniour & Co., Lrp., The Gainsborough Press, St. Albans, and published by MACMILLAN & Co., Limirep, 
at St. Martin’s Street, London, W.C.2, and St. Martin’s Press, INnc., 175 Fifth Avenue, New York 10, N.Y., U.S.A.—Saturday, May 20, 1961. 
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